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where f(t,x):(0,T)xR"™ — R™ is a continuous function with singularities at the
endpoints of the interval (0,T):

T/2

51—13020 J; | £, %) || dt = o,

T-6
lim Jzu £(t, %) dt = .

Singular boundary value problems for ordinary differential equations arise
very frequently in many branches of applied mathematics and physics. An
expedient means to investigate the behavior of solutions to (1) at singular
points is the concept of the limit solution. In [1], the definition of the limit
solution x " (t) as t - oo was introduced for a nonlinear ordinary differential

equation. Under the assumption of exponential dichotomy of the linearized
along x 0@ equation, it was proved that there exists a functional ball centered

at x 5 (t) where the considered nonlinear equation has at least one solution, and
all;solutions from this ball coincide with x (r) as t —>co. Using this property

of the limit solution, the problem of approximation of a bounded on the whole
axis solution to the nonlinear differential equation was solved.

In this work, we focus on the problem of finding a bounded solution on the
interval (0,T) to the two-point singular boundary value problem for (1). The
definition of the weighted limit solution at singular points is given. We
establish the conditions under which the introduced limit solution attracts
bounded on the interval (0,T) solutions of (1).
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NOBYAOBA AUCKPETHOI MOAESI PO3B’A3KY
PIBHAHHA NMYACCOHA

Xananuyk JI.B., Yonopos C.B., kaHJ. TeXH. HAYK
Taspiticokuii OepoiicasHuyi azpomexHonoziuhul ynieepcumem, m.Menimonons

[IpakTHyHe AocCHiKEHHA 0araTbOX MaTEeMaTHYHUX MOJENEH OB’ A3aHE 3
BHKOPHCTaHHAM 4YHCEJIbHHX METO/IB, 3aCHOBaHMX Ha ifei 3aMiHM BHXiZHO!
HENEeBHOI Mozenl ii JUCKPETHUM aHAJOroM (HampHKIaJ, METOJ| CKIHYCHHHX
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eneMeHTiB). [Ipu 11boMy BUHHKA€E 3aj1a4a aBTOMATHYHOI 1OOYI0BH MCKPETHHX
Mojieiell FeOMETPHYHUX 00J1acTel.

Ilpn mobymoBi muckperHOi Mojeni (GOPMYETbCA MHOXHHA IPOCTHX
reoMeTpuIHHX Qiryp (eIeMeHTiB), SKi MalOTh CILUIBHI By3)H, pebpa Ta rpaHi Ta
CIIUTBHO ampOKCHMYIOTh TeOMETpUYHHMH 00’ekT. Buiiaiore gBa THIOH
JMCKPDETHHX  MOJENEH TIeOMETpHYHMX OO0’€KTIB: CTPYKTypOBaHI Ta
HecTpykTypoBaHi. CTpyKTypoBaHi MoJeni IPYHTYIOTBCS Ha PpETYJISPHHX
3B’A3KaX MDK By3JaMH Ta MOXYTh OyTH BimoOpaxkeHi Ha MacuBH. Y CBOIO
4epry, HECTPYKTYpOBaHI MOJENI 3aCHOBaHI Ha HEPEryJIApHMX 3B A3KaX Mix
BY3JIaMH Ta JI03BOJIAIOTH YTBOPEHHSA JOBUIBHOI KUTBKOCTI CYCIHIX €JIEMEHTIB.

Psan npaxTvyEMX 3a7a4 (HanpUKIaA, TPH JOCIHIDKEHHI JUHAMIKK Ta3iB i
pimuH) notpebye po3ramryBaHHSA peOp eleMEHTIB 3 BpaXyBaHHAM [EBHUX
¢ismgHuMx ocobmuBocTel (HaNpHKIAl, MOTEHIIWHMX JiHIH TOKYy). Y Takomy
BUIIAJIKy BHKOPHCTOBYIOTHCS CTPYKTYPOBaHI JUCKPETHI MOJENi, aBTOMaTHIHA
reHepanis AKMX IPYHTYEThCA Ha pO3B’sA3aHHI eminTudHuX abo mapabomigHux
cHCTeM JHudepeHIiaTbHUX PIBHAHB JUIA aJanTaiii MoYaTKoBOi PiBHOMIPHOI
CITKH JI0 MeX 004HCIIOBaIBHOI 06J1aCTi.

Y Ha#npocTimoMy ABOBHMIPHOMY BHIIAJKY BHKOPHCTOBYETHCH DPiBHAHHS
[Tyaccona y BUTIs/I CHCTEMH

E
— ayz = P(£, ),
d? . A

e e W = Q. m),
ne P i Q — pmesaxi ¢yHkuii, o0 BHKOPHCTOBYIOTHCSA [UIS KOHTPOIIO 3ryIIEHHA
BHYTPIIIHIX TOYOK CiTKH.

Po3s’a30k cucremu (1) B po3paxyHkoBiii 00sacTi cCHCTEMHM KOOpAMHAT

(§,n) orpumye BHITAR i )
2“x 0“x 0°x ox ox
922&?‘2912?;5’“911@”9("&*‘2_) R

%y %y %y dy dy
gzzafz 2912‘@"’9115‘*‘9(1’ + 9 ) 0,

ox dy 2 Ox 0x ay ay _ (9x 2 dy =

e gu= (a—e) +Z] s Ea~gEtany =) 5,
_ [(9xdy odyox 2
= (5or a7 o)

Y 3zaranbHOMY BHNAQAKy piBHAHHA (2) pO3B’A3YETHCA YHCENBHO,
BUKOPHUCTOBYIOYH, HAIIPHKIIAJ], PI3HUIIEBI CXEMH.

VY nocnipkeHi po3riaHyTO IPUKIIAJ FeHeparil AUCKPETHOI MOJIEN IUIAXOM
ajanTanii BUXiJHOI piBHOMIpHOI CiTkM Ha 6a3i cuctemu (2) 3 KpailOBUMH
YMOBaMH, IO BiATIOBiAAalOTh 3HAYE€HHAM KOOPIMHAT BY3JIiB Ha MeXax (hi3uaHoi
obmacti (0 <t < 1):

X|g=—1 = Xo(t); Ylg=—1 = Yo(t); X|g=1 = x1(t); Y|g=1 = y1(t);

X|p=-1 = x,(t); Ylp=-1= y2(t); Xlp=1= x3(t); Yp=1 = y3(t);

(1)
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{xo(t) = =3+ 2t, { xilt) = 2,

yo(t) = -2+ 4¢t; ly,(t) = -1+ 2¢;
y,(0)==-2+¢t; | y;(0)=2-1¢

ITpu pocnimkenni pynkuii P 1 Q BBaXkamcs piBHEMH HYITIO.

Peamizanis po3B’s3ky Ha 6a3i CKiHUEHHHX DI3HHIb Ta METOAY MPOCTHX
iTepailii BUKOHaHa 3a JOIOMOro nakety nporpam Scilab. Ha puc. 1 HaBeneno
pe3ynbTaT iTepalifHOro Mpolecy JUid BHXIJHOI CITKH pO3MipoM
€JIEMEHTIB.

Puc.1. Eninmuyna ouckpemna mooenv po36’a3Ky pisHants Ilyaccona

OTtxe, B poboTi po3B’sa3aHa 3aa4a MoOyAOBU AMCKPETHOI Mozeii Ha Oasi
PO3B’SI3Ky HENIHIAHOI CHUCTeMH IU(epeHLIaIbHUX PpiBHAHb. BHKOpHCTaHHA
piBuaHHA [lyaccoHa 103Boisie KepyBaTH PO3MILICHHAM BY3JIB €JIEMEHTIB IIPH
reHepalii AUCKPETHOI MOAEI.

COMPARISON THEOREM FOR SOLUTIONS TO THE CAUCHY
PROBLEM FOR NEUTRAL STOCHASTIC DIFFERENTIAL
EQUATIONS OF REACTION DIFFUSION TYPE

Tsukanova A.O.
National Technical University of Ukraine «Igor Sikorsky Kiev Polytechnic
Institute», Kiev

The following initial-value problem is considered

d(ui (t,2)+ [ bt xu,(a(0),£), 5)d5] = (Zdli—"é(—zﬁ+ f.(tu, (), x), x)]dt+
Rd

i=1 i

+o(t,u,(a(t),x),x)dW(t,x), 0<t<T, xeR’, ie{1,2},
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