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HamionanmpHuit yHIBEpCUTET BOJIHOTO TOCIOAAPCTBA Ta MPUPOIOKOPUCTYBaHHs, M. PiBHe

HEJIIHINHI AN®EPEHIIIAJILHO-PI3SHUIIEBI PIBHAHHYA
3 ACUMIITOTNNYHO CTAJINMU PO3B’A3KAMN

OTpUMaHO YMOBH iCHYBAHHA ACHUMIITOTHYHO CTAJIUX PO3B’I3KIB HeaiHifnux mudepeHmiaabHo-
p y Yy p pas PEHL,

PI3HUIIEBUX PIBHSHbD.

We obtain conditions for the existence of asymptotically constant solutions of nonlinear

differential-difference equations.

Hexait R — muoxKkuHaA BCix jificHux ducer,
N — MHOKWHA BCIX HATYpAJIbHAX dnce, n € N,
F :R* - R" - C’-pigobpakenns i ¢ : R* —

— C''-BinobpaskeHHsl.

Pozrignemo piBHIHHS

d(z(t +1) —p(z(t) _
dt
= Fx(t) =gzt -1))), t=0. (1)

Hagesiemo ymoBu, KoJin BCi po3B’si3Ku piB-
HsHHsl (1) € ACHMITOTHYHO CTATMMH.

Bynemo BBazkartu, 1o BijooOpaxkenns F' 3a-
JIOBOJTLHSIE YMOBH:

1) F(0) = 0:
2) HyJbOBHI PO3B’SI30K DIBHSIHHSI
dz(t
zg) = F(z(t—1)), t >0, 2)

€ 1I00aJbHO ACUMITOTHYHO CTIifiIKHM, TOOTO
HYJIBOBHH PO3B’30K piBHsAHHA (2) € cTifiknM
3a JlganyuoBuwm [1]| i /19 KOKHOTO DPO3B’SI3KY
z = z(t) 1BOro PiBHAHHS

lim Z(t Rr = 0. 3
Jim[l=(1)] 3)

VY BUNAAKY BUKOHAHHS [IHX YMOB JTOCJIiIzKe-
HHS PO3B’4A3KiB AudepeHIiaJIbHO-PI3SHUIIEBOIO
piBHsHHS (1) 3BOAUTHCS 0 JOCIIIZKEHHST PO3-
B'SI3KiB PI3HUIIEBOIO PiBHSIHHS

u(t +1) = p(u(t)) = (1),

paBa YaCTHHA SIKOTO € PO3B’A3KOM DIBHSIHHSI
(2), nga Kol BUKOHYETHC (3).
CrpaB/zKy€eThCsl HACTYIIHE TBED/IZKEHHSI.

t>0,

Teopema 1. Hexati sidobpasicennsa F' zado-

soavHAE ymosu 11 2. Hxuio das desaxoi cmanoi
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q € [0,1) daa sidobpasicenns © cnpasdrcyemo-
CA CNIBBIOHOWEHHA

lo(z) —o(y)|rn

mo kootchul Henepepeno JdudepentitiosHul
po3e’azor © = x(t) pienanna (1) e acumnmo-
MUNHO CMAAUM T

< QHm_yHR”? T,y € Rna (4)

i +(0) =

(5)

de a — nepyroma mouka 610oOpaHcenta ©.

HoBenenHsd. 3a3HAYNMO, IO KOXKHOMY
HelepepBHO  THpepeHIiiioBHOMY  PO3B 3Ky
x = x(t) piBuguug (1) BiamoBinae HemepepBHO
qudepennitosna dynkuis z = z(t), mo €
pO3B’sI3KOM piBHsIHHSL (2), 1 CHPaBIKYEThCs
roroxuicts z(t+1)—@(x(t)) = 2(t). Ockinbku
pla) = aiz(t+1)—a = p(a(t)) — p(a) + 2(2).
TO 3aBIAKN (4)

[z(t+1) — aller < qllz(t) — aller + [|2(2) [[rr
quist Beix t > 0. Tomy guist Bcix m € Nit >0
|z(t +m) — allgn <

m—1

< q"lw(t) = allwn+ Y ¢"z(t+m—k=1)|en,
k=0
i, orke, g Bcix m € N

max ||z(t +m) — al|gn <
te[0,1]

< ¢" max [lo(t) - aflzn+

t€[0,1]
m—1
+ ¢" max [[z(t +m —k —1)]||gn.
o t€[0,1]
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3Bimcu BumauBae (5), OCKLIBKNI

— n < 0,1
g@ﬁWﬂ) allgn < 00, ¢q€10,1)

max ||z(t+m—k—1)|g. = 0. (6)

lim Z q
t——+00 te[0,1]
Cuisinnomennst (6) BHKOHYETHCs, OCKLIBKH
dbyukmig z = z(t) € po3s’si3koM piBHsiHHS (2) 1
sl HbOTO BHKOHYEThCsI CIIBBITHOIICHHS (3).
Teopemy 1 moBeieHO.

Ilpukmana. Posrngremo HemiHiitHe cKaTgp-
He audepeHIiaabHO-pI3HUIIEBe PIBHIHHS

d (x(t + 1) — arctg ?)

dt

. t>0.

z(t—1)
e 7

Lle piBHAHHA € OKpeMHUM BHIIAJIKOM PiBHIHHS
(1), nyst stkOTO

= —z(t) + arctg

F(z) = —z, ¢(z) = arctg g F(0) =0

1 HyJIbOBUIT PO3B 30K JudepeHIiajibHO-Pi3Hu-
IeBOTO PIBHAHHS

dz(t)

dt

—z(t—1), t >0, (8)
€ aCUMITOTHYHO cTilikuMm [1|, ockimbku Bci
PO3B’SI3KM  BIAIOBITHOTO XapaKTEPUCTUIHOTO
piBHsgHHE A + e = 0 MaoTh Big'emnui miii-
cui vactunu. Ockinbku piusinns (8) iniiine,
TO HYJIbOBHI PO3B’SI30K I[HOI'O PIBHSAHHS € IJI0-
0aJIbHO ACUMIITOTHYIHO CTIHKHUM.

Basnaunmo, 1mo Touka 0 € HepyXOMOK TOY-
koto Cl-pigobpaxenna ¢ : R — R i gaa o Bu-
KOHYEThCSI CIIBBIIHONIEHHs, aHajoriune (4).
Cupasai, arctg 0 = 0 i 3a Teopemoro Jlarpan-
’Ka IPO CKiHYeHHI IPUPOCTH

Towmy 3a Teopemoro 1 KoKHUIT HelepepBHO
mudepentiiiopanii po3s’si30k * = x(t) piBHSIH-
Hs (6) acuvmrornano crammii i lim () = 0.

t—+o00
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Jami posrasaeMo CP-Binobparkenns
G : R" x R*" x R* — R", C'-Bigobpaxenus
¢ : R™ — R" Ta Bianosiane piBHsIHHS

d(z(t +1) — d(=(t)) _
dt
= G(a(t+1) = ¢(z(t)), a(t) — o((t - 1)),

w(t—1) = ¢(z(t-2))), t=0.  (9)

Teopema 2. Hexati:

1) G(0,0,0) =0;
2) nyavosull po3e’A30K Pi6HANIA
dflf) — Glat), 2t —1),2(t —2)), >0,

2/000A5HO ACUMNMOMUYHO CITKUT;
3) das deaxroi cmanoi q € [0,1) sidobpasicerms
Y 3a40060NDHAE CNIBEIOHOULEHH.A

[6(x) = ¢(y)|en

Todi xkoocruti nenepepsro dudepenyitios-
nuti poss’asokx v = x(t) pienanna (9) acum-

nmomuyno cmaaud i lim z(t) = a, de a -
t—+o0

HEPYTOMA MOUKa 681000pasrtcerHs .

<qllr —y|rn, z,y €R"™

[Is1 TeopeMa JOBOJMTHCS AHAJIOTTIHUM YH-
HOM, dK 1 TeopeMma 1.

Anasioriuni piBHAHHSA JOCTIKYBAJIHCSI B

2], [3].
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