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1151 IBOYJIEHOTO HEABTOHOMHOIO 3BHYAHOrO MudepeHIiaJbHOr0 PiBHAHHS YE€TBEPTOIO II0-
PSIKY 3 €KCIIOHEHIIaIbHOIO HEJIIHIMHICTIO Ta HENepEPBHUM i BIIMIHHUM BiJ HYJIS Y JESKOMY
siBomy okommi w (w < +00) koedimierTom p(t) TOCTIPKYETHCA ACAMITTOTHIHA TOBEIHKA, TIPU
t 1 w oguoro 3 moxksmBux THIIB P, (Yo, A\o)- po3s’askis. CovaTKy 3 BAKOPHCTAHHIM AIIPiOp-
HUX aCUMOTOTHYHUX BiaacTusocreil posrisgaemux P, (Yo, Ao)- po3B’s3KiB BCTAHOBIIIOIOTHCS
HeOoOXiqHI yMOBU X iCHYBaHHS, a TaKOXK ACUMIITOTHYHI 300pa’KeHHsI ITUX PO3B’d3KiB Ta 1X
MOXITHUX JI0 TPETHOrO MOPSIAKY BKJIOYHO. [IuTaHHsT mpo (hakTU4IHE iCHyBaHHsI PO3B’SI3KiB
3 OTPUMAHUMM ACUMITOTUIHUME 300parKeHHs BUPINTYEThCS IJISXOM HOro 3BEJIEHHS J0 IH-
TaHHSI PO iCHyBaHHSI 3HUKAIOUMX B OCOOJIMBIHM TOUI PO3B’#3KIiB y cucTeMu KBasijiHIAHHX
nudepeHIiaJbHIX PiBHSHDB, 0 AKOl PIBHSAHHS 3BOJIUTHCS 3a JOMOMOIOIO JIESTKUX II€PETBO-
P€Hb, IO BU3HAYAIOTHCS 3 YPAXyBAaHHSM BHUJY BCTAHOBJIEHHX ACHMITOTHYHUX 300pa’KeHb.
IIpu 1poMy TakO>K BHPIIIYyE€THCs 1 TUTAHHS IPO KIJIBKICTh PO3B’sI3KiB PIBHSIHHS 31 3HAMIEHN-
MU aCHMITOTHYHUMA 300PAKEHHSIM
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Ilicas po3pobKu METO/IIB TOCIIPKEHHsT aCAMITTOTUYIHO] ITOBEIIHKU PO3B’ 13-
KiB qudepeHIliaj bHnX PiBHIHD JAPYTrOro Ta TPETHOrO MOPSIKY 31 CTEIeHEeBUMU
Ta MPaBUJILHO 3MIHHUMHU HEJIIHIHHOCTSMU TPOSBUBCS 3aIlIKaBJIEHICTD JOCJIi THU-
KIB JI0 BCTAHOBJIEHHSI ACUMIITOTHKU PO3B’sI3KIB ABOYJIEHNX HEABTOHOMHUX M-

depeHIiaIbHIX PIBHIHD N-T0 MOPSIAKY 31 MBUIKO 3MIHHOIO HEJIHIHICTIO BUILY

(n)

Y\ = aop(t)e(y),
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e ap € {—1;1}, p: [a,w[—>]0, +00[ — HenepepBHa dyHKIHA, 0 < w < 400 Ta
¢ : Ay, —]0, +o0] — aBiui HenepepBHO AudepenIitoBHa DYHKINA Taka, 1o

. abo 0, )
©'(y) #0, y € Ay, lim p(y) = i P /290 W _
yXo abo +oo, came  v—Yo ()
yEAY, Jeny)

Yy nopiBuioe abo mysmo, abo oo, Ay, - ogHObIYHIiT oKl Y.

BaxkamBum okpeMmM BUNAIKOM TAKWX PIBHAHDL € PIBHAHHS 3 €KCIIOHEH-
niaJpHOIO HeJstiHikHicTIO. JIs nux piBHsIHB B paborax €pryxosa B.M., Jlpik
H.I.[1], €BryxoBa B.M., Illunkapenko B.M.[2|, €sryxoBa B.M., Xapbkosa
B.M.[3] 6ysin po3pobiieni MeTO 1 JTOC/IJIZKEHHST ACUMIITOTHYHOT OBEIIHKY KJIa~
Cy PO3B’sI3KIB, 9Ki BU3HAYAIOTHCS U€pe3 eKCIIOHEHIIAIbHY HEeIiHIHHICTD, 10 He
30BciM € npupojnnM. Haibiabn npupoiHuM IpeacTaB/Is€ThCA BCTAHOBIEHHS
ACUMIITOTUIHUX BJIACTUBOCTEH TUX PO3B’s3KIB, SKi JIOCTIIKYBaJIMCS pPaHilie
npu po3rysal gudepeHIiaJbHUX PiBHSIHD 3 MPABUWIBHO 3MIHHUMU HeJiHITHO-

crsimu, a came, Tak 3BaHuX, P, (Yp, A\g)-po3B’s3kiB (nuB.,HapuKIa, poboTy

14].

Osnauvenns 1 ([5]). Posp’si30k y Bkasasoro judepeHiaabHOro piBHSIHHS n-
nopsiziky Hasuaerbest P, (Y, \g)-poss’sizkom, e —oo < A9 < 400, AKIIO BiH

BU3HAYEHUIT Ha MPOMIKKY [to, w[C [a,w] 1 38/10BOJIbHSIE HACTYIIHI YMOBH

y(t) € Ay, mupu t € [to,w], ltiTHly(t) = Yo,

6o O, (n—=1) (4)12
hmy( )()— abo (k=1,2,..n—1), limuz)\o_
ttw abo =+ oo, ttw y(=2) (t)y(m)(¢)
B nmamiit poboti posriisgaeThes JBOYIEHE HEeaBTOHOMHE audepeniiaibHe

PIBHSHHS 9€TBEPTOTO MOPSJIKY BUJLY

y W = aopo(t)[L +r(8)]e™? (o # 0), (1)

e ag € {—1,1}, po : [a,w][—>]0, +00[ — HenepepBHa, abo HenepepBHO jude-
penriiioBaa GyHkIsa, —00 < a < w < 400, 7 : [a, w[—] — 1, +o0[-HenepepBHa
dyHKIS Taka, 1Mo

ltlTrerl r(t) = 0. (2)
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B upomy pisasiaai dyukiis ¢(y) = €Y (o # 0) € mBuaKko 3MiHHOI QYHKITEO
Tinpku npu y — Yy = £oo Ilpu mpomy y sikocti okosiB Ay, Touok Yy = 00
MOXKEMO OOMPATH MPOMIXKKHI

10, +o0[, sxmo Yy = +oo,

Ay, = 3
Yo | —00,0[, skmo Yp=—o0, ®)

Takum gunHOM, JJIst piBHsIHHS (1) OTpUMyEMO HACTYIIHE

Osnauennst 2. Posp’a30k y naudepenniaabHoro pisasinas (1) HA3MBAETHCs
P, (Yp, \o)-posB’sizkom, ge —o0 < Ag < 400, SIKIO BiH BU3HAYEHUIT HA MPO-

MIKKY [0, w[C [a,w] i 38/10BOJIbHSIE HACTYIIHI YMOBI

y(t) € Ay, upu t€ [to,w], ltle y(t) =Yy = £o0, (4)
, 6o 0 [y (1)
lmy® (@) = | 0 0 k=1,2,3 _W 5
0= o 2o, FTEEE agee T O

3 ObOr'o O3Ha4YCHHA, 30KpEMa, BUILJIMBa€, IO YUCJIO

Vo = 1, saxmo Yy= +oo, (6)
—1, gakmo Yy= —o0.
Bu3Havae 3Haku Oyab-akoro P, (Yp, \g)-po3s’sizky i iforo meprmol moximnoi B
JeIKOMY JIIBOMY OKOJI w.

Metoro poboTH € BCTaHOBJIEHHST HEOOXITHUX 1 JIOCTATHIX YMOB iCHYBaHHS y
nmudepenrianbaoro pisusaus (1) P, (Yp, Ag)-po3B’a3KiB y BUNAJKY, KOTH Ao €
R\ {0, %, %, 1} (He ocobsMBHil BUIIAJIOK ), & TAKOXK ACUMITOTUIHUX 300paKeHb
npu t T w AJId TAKUX PO3B I3KiB Ta X MOXITHUX IO TPETHOIO HOPAIKY BKJIIOTHO
13 BUBHAYEHHSAM 1X KIJIBKOCTI.

Bubip y mamomy mociizKeHHI PIBHSIHHSI Y€TBEPTOrO MOPSJIKY OB sI3aHUII
3 THM, 0 OTPUMAaHI paHiiie Jisi PIBHSHb JIPYTOro 1 TPEThOro HMOPsIKIB |7],
[8]pesybraru npo noseninky B, (Yp, Ag)-po3s’si3kiB He MOXKyTH OyTH Ge3noce-
PEJIHBO TIOMMPEHUME Ha PIBHSHHS N-T'0 HOPSIKY 0663 MOIepeHbOrO JIeTATbHOTO
JIOCJI/PKEHHS PIBHAHHSA YETBEPTOrO MOPSJIKY.

IIpu BcTanosierHi HeOOXiTHUX yMOB iCHYBaHHS y AudepeHIliaIbHOIO piB-
usians (1) P, (Yo, Ao)-po3s’si3kis Oyje Bukopucranuii Bigomuii pesyabrar B.M.
€BTYXOBa PO AIPIOPHI ACUMIITOTUTYHI BJIACTUBOCTI TAKUX PO3B’s3KiB, KWl

BUILIUBAE 3 poboru [5]
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JIema 1 ([5], Posuin 3, §10). Hxwo Ao € R\ {O,%,%,l}, mo KoscHull
P, (Yy, \o)- poss’asox dugepenuianvrozo pishanns (1) 3adosorvhae nacmynii

2PAHUNHT YMOBU!

Tw (t)y(k) (t) Aok

tlTIS S10) :)\071 (k=1,...,4), de apr=(4—k)Xo+Ek—3, (7)

) t, AKULO W = 400,
T, =
v t—w, arwo w <400,

Kpim Toro, B pobori Oy/ie BUKOPHCTOBYBATHChH OJIHE BiOME TBEPI?KEHHS
PO ICHYBaHHS 3HUKAIOYUX B OCOOJIMBIM TOUI PO3B’S3KIiB Yy CHCTEMH KBa3iJi-

HiltHUX AudepeHIiajbHuX PiBHIHb BUIY

4

F)+ calt)or + Viton,. )| (i=1,....4), (8
k=1

vl = h(t)

B gAKiil pyHKIHT
h, fi: [to,w][— R (i=1,...,4) cp: [to,w][— R (G, k=1,...,4)

€ HellepePBHUMU 1 33J0BOJILHAIOTH YMOBH:

h(t) £0, mpn fo<t<w /ﬁmnﬁ:+m, (9)
to
ltiTmfi(t):O (i=1,...,4), %mcik(t) = (i,k=1,...,4), (10)

a dyukIil V; HenmepepBHi HA MHOXKUHI
[to, w[xXRp, me Ry = {(vl,...,v4) eR* :jy| <b(i=1,...,4), b> O}

i 38J0BOJILHSAIOTH YMOBY

Vi(t,v1,...,04) . ) )
im =0 (¢=1,...,4) piBaoMipHO 3a t € |tg,w|. (11
1|+ |va| =0 |01 | 4+ - ..+ |v4] ( ) [ - (D)

3 reopemu 2.2 poboru [6] BUILIMBaE HACTYIIHUI Pe3y/IbTAT Jijist cucreMu (8).
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JIema 2 ([6], Teopema 2.2). Hexati suxonyromoca ymosu (9) — (11) i eparuuna
mampuya xoegiuicnmic Cy = (Cgk)?,kzl He MAE TAPAKMEPUCTIUNHULT KOPEHLE
3 HYAv06010 Jitictoto wacmunoro. Todi y cucmemu JuPEPEHUIANPHUT DIGHAHD
(8) icnye woua 6 odun pose’asox (vi)i; : [ti,w[— R* (tp < t1 < w), wo
npamye 0o nyaa nput T w. Bisvw moao, ichye m- napamempusta Cim’s maxur
PO36°A3KI6, AKWO ceped KOPEHI6 TAPaKmepucmuyHozo pienanni mampuyi Co
icnye m xopenie (3 YparysanmHAM Kpamuuz), 0iicni Yacmunu, AKUT Ma0mo

3nax npomusedcnull 3naxy Gynrkyii h ma npomiocky [to, wl.

Hani, mpu Ag € R\ {0 12 1} YBeIeMO JIO/IATKOBI JOTOMIXKHI TTO3HAYEHHS

O RICE]
(o~ 1)° t
0—
K(Xo) = N2 — 1)’ Jo(t) = /773;(7')1?0(7') dr,
Ao
J1e
w, sakmo [ |m(7)[3po(T) dT < +o0,
Ao = ©
a, sxmo [ |m(T)Ppo(r) dr = +0o0,
t ¢

T

o= [ 3257; ar, i) = [ Ja(mdr, (i=23)
Ay A;
e
agp, 4AKIO f |§28—_%‘ dT == +OC)7
A = a0 - ap € |a,w|,
w, {KIO a{ |§2(7)\ dr < 400,
w
ap, sxmo [ |J—1(7)|dT = +o0,
A; = “ (i=2,3)
w, saxmo [ |Ji—i(7)|dT < +o0
ag
1

Y'(t)
o J3(t)

V() =~ In(ao(~)K (o) (t),  alt) =

OCHOBHI PE3VJIBTATHU

Teopema 1. Hezat Ay € R\ {O, %, %, 1}. Las icnysanna y dudepeniianvbrozo
pisnannsa (1) Py(Yo, Ao)-po36’askis neobriono, 106 8UKOHYEAAUCH HEPIGHOCTIV

0401/0)\[)(2>\0 — 1)(3)\0 — 2) > 0, aol/lK()\Q)Trw(t) >0, npu t E]a,w[ (13),
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1 HACMYNHL YMOBU

!
ago K () Jo(t) <0 npu t€la,wl, ltlTIB W = +o0, (14)
CmOA® 1m0
e (1) M1 e Jat) ho — 1 (15)

. ﬂ'w(t)Jé(t) 2)\0 —1 . . Oé[)ﬂ'w(t)Jg(t) 3)\0 -2
1 = 1 t)=1 1 =
=00 o1 me() =1 lm——rs v

nPUBOMY KooHcHul maxuli po3e’a3ox donyckae npu t T w HACMYNHE ACUMNMO-

muuni 300pacNcerma
1 1
y(t) = —gln(ao(—;)K(Ao)Jo(t)) +o(1),

y (1) = a0k (DL +o(V)],  (k=1,2,3). (16)

Hosenennsi. Hexait Ao € R\ {0, %, %, 1} 1y [to,w[— Ay, — Pu(Yo, Ao)-
po3B’si30k nudepennianasaoro pisusauas (1). Toxi srigno 3 (1), ymoBamu (5),

(7) 1 yBeJIleHUMY TTO3HAYEHHSIMU
signy(t) =, signy'(t) =v1, signy”(t) = aolo,

signy”(t) = apl[(Mo — 1)mu(t)], sign y(4) (t) = ap. (18)

[Tpu oMy, siK BKe OyJI0 BCTAHOBJIEHO, BUKOHYEThCsT yMoBa (12).

Kpiwm Toro, 3 (7) Bunmusae, 1o

YOO Y0y O Y Ao — (3N —2) y()
0 = e v w0 Y T Gem D

Wy = YO OYO) oy AR —1) y(0)
() v () v (6) (o — 1% w3(1)

i romy 3 (1) micraemo

opu t 1T w,

Y npu tTw

a Y
375,2) = )\0(2)\59\01)(31)?0 ) Wé(t)p()(t)[l +o(1)] mpu tfw (19)

/ o N3
joift)) - )\2((;\2\0 _11)7%(75)]90@)[1 +o(1)] opu ttw. (20)
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3 1¥X CIHIBBiIHOIIEHB, 30KpeMa, OTPUMYEMO HACTYIIHI 3HAKOBI yMOBHI
vo = apsign[Ao(2X0 — 1)(3A0 — 2)],  v1 = agsign [Ao(Ao — 1)(2X0 — D)7y (2],

i Toxi BuKOHYIOTBCs HepiBHOCTI (13), a TAKOXK 3riAHO 3 BXKE BCTAHOBJICHIM
Ma€MO IO

vy = 1

Hauii, inTerpytoun acumnroruyse crissigHoments (20) Ha TPOMIXKKY BiJ to 10
t, 3HAXOIMIMO
s aoo—17 |
S _ apglAg — 3 _
" N@r 1) /%(t)PO(T)[l +o(1)]dr, ne s=y(t), (22)

y(to) to

Bpaxosytoun, 1o B (22) y(t) — Yy = oo upu ¢t T w a TakoXK IpaBuiIo 0bpaHHs

rpaHuilh iHTErpyBanus Ag B iHTErpaJsi Jy 3HAX0IUMO

1 y y(t) >\0 — 1)3 /t
_ie_o- ’]T 1 + o0 1 d
- o 2A0 " (1)]
to
1
e~ = ag(= ) K (M) Jo(OL +o(1)] mpn 7w, (23)

3BisIKM MU oTpuMyeMo mepiny ymoBy 3 (14). ITponorapudmyemo Bupas (23)

~oy(t) = Infao(~ K ()@l +o(D) wow 1w, (21)

i orpuMaEeMo Iepiie 3 aCUMITOTUYHUX criBBigHOmeHb (16) st y(t). Bukopu-

croBytoun BiracTuBocTi (19) orpumaemo, 1o

B ag(ho — D) wu(t)Jy(t)
y(t) = )\0(2/\(? —01)(3)\0 —9) p—E)

[14+0(1)] mpm tTw  (25)

abo 3 ypaxyBaHHSIM OTPHMAHOIO 3Ha4HHsI ()

ap(Ag — 1)* 7o (t) Jy (1)

Ao(2X0 — 1)(3X0 — 2) ap(— ) (o) ol )[1 +o(1)] mpu tftw (26)

y(t) =

Ao — 1 m,(t)Jy(t)
3N — 2 (—%)Jo(t)

y(t) = 1+0(1)] mpu 1w (27)
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e, (t)Jo(t) > 0, sign Jo = sign m,,. Ockimbkn mpu t 1 w, y(t) — Yy = 400 0
3BIJICH BUILINBAE CIIPABEINBICTD Apyrol rpaHndHol ymosu (14).

Jlagi oTprMaeMo aCUMITTOTUYHI CIIBBIIHOIIEHHS /IS TIOXITHUX MIEPIIOro, APY-
IOTO Ta TPETHOTO HOPSJIKY /I PO3B 3Ky BU3HAUEHOIO IEPIIOI0 (HPOPMOJIOIO
(16). IligcraBisiroun 1epiie acUMITOTHYHE CIiBBigHOmeHHs 3 (16) y npasy

yacTuHy piBHsiaHs (1), micranemo, 1o

y(4)(t) = aopo(t)egy(t) upu t 71w, (28)

Inrerpytoun (28) Ha HPOMIXKKY BiJ to /10 ¢ 3 ypaxyBaHHSIM IIPABUJIa OOpaHHS
HIKHBOT rpaHuIl iHTerpysantst Ay B inrerpani Ji(t) Mu orpuMaeMo acuMIITO-

TUYIHE CITiBBIJTHOIICHHS
y"'(t) = aoi(t)[1 +o(1)], tTw, (29)

TOOTO Ma€ Micre Japyre 3 aCHMITOTHYIHHX criBBigHomens (16) mpu k = 3.
3Bijcu 3 ypaxyBaHHsIM IIpaBUJI OOpaHHsI IpAHUIlL iHTerpyBaHHst Ay Ta Asg y
inrerpasis Jo(t) i J3(t) B pesyibrari iHTErpyBaHHSI HA HPOMIKKY Bif to 110 ¢
cuiBBigHOmeHHs (29) TAKMM K€ THHOM BCTAHOBJIIOEMO CIIPABE/JIMBICTD IHIIHX
ACHMIITOTHYHUX cHiBBigHomens (16) npn k = 21 k = 1. 3 orpumannx acum-
nToTHYHEX cruieigHomeHb (16) i Toro dakry, mo y(t) ~ Y (t) 3 ypaxysauusM
rpaHnIHuX yMOB (7) 6e310cepeIHbO BUIIMBAIOTH MIEPIIa, JIPyra Ta TPeTs IPa-
HU9HI criBBigHOMeH S 3 (15).

Hosenemo crpasemuBicts geTBeprol ymoBu (15). Ockinbrn

Vi) e URE | aKQa)Jyt) _ oK (o)m(po(t)

1) = B~ aods) aoJ3(t) @0 J3(t)

1 3riJHO 3 TepIINM 1 TPeThOIO TPAHIMYHOIO YMOBOIO 3 (15)

00 5l0)
50 = 5y 7o) a1 =

(ho —1)°
(2% — )Xo

_ B@) @) Ni®t) 4o
ENAONADRAOKAL

o (H)po(t) =K (o) (t)po(t) npn t 1 w,

3Bijicu orpumaemo 10 ¢(t) ~ 1 mpum ¢ T w, T06TO Mae Micue uerBepra 3

rpanngaux ymoB 3 (15). lasi moBeemo cripaBeinBicTh "PAHNTHOT YMOBH IT'SITh
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3 (15) Hust posesennst 3acrocyemo npasuio Jlomitans y dpopmi [Itosbis. [pu

[BOMY 3 ypaxyBaHHsIM deTBeTol 3 yMoB (15) micranemo, 1o

y Y'(t) _ 1 Y'(t) A1
t ao(me()J3(0)) it 302 T3 -2
Ozng(t) No—1 + 0(1)

10 JIOBOJIUTH CHPABE/JIMBICTD 1I'SITOT 3 I'PAHUIHUX YMOB (15).

Teopemy TOBHICTIO TOBEIEHO.

Teopema 2. Hezaii Ao € R\ {0,3,2,1} i suxonyromves ymosu (13)-(15).
Hexati, xpim moeo

oo

lim(1 — q(2))[Y'(t)]

=0 1 0 30
lin i apo > (30)

Todi dugpeperyiarvne pishanns (1) mae dsonapamempuyuny cimo 10 P, (Yo, No)

PO36°A3KI6, W0 3a0080A6HAOMG NPu t T W GCUMNMOMUYHT 300DAAHCEHH.A

. o / —a 0(]_) " —a O(].)
y(t)=Y(t) +o(1),y (t) =ao/3(t) 1+‘Y<t)‘% Y (H)=aok(t) YoE|
" —a 0(1)
y (1) = i(t) YOI (31)

Hosenennsi. Hexait Ag € R\ {0,1,2,1} i Buxonytorscs ymosn (13)-

(15) i (30). ITokazkemo, 110 y IOMY BUIIAJIKY piBHsHHSI (1) Mae xo4a 6 ojuH
P, (Yp, \o)-po3B’s130K, 1110 3a/10BOJIbHsIE IpU ¢ T w aCUMITOTHYHI 306parKeHHsT
(16) i 3’sicyemo muTaHHS PO KIIBKICTh TaKUX pO3B’sa3KiB. s 1boro, crova-

TKy, piBHstHHA (1) 3a momOMOroI0 3aMin
yt) =Y (®) +ui(t), vy (1) = aodinOL +ypra ()], (k=1,2,3)  (32)

3BeEeMO JI0 CUCTeMU IUPEepPeHIiajIbHuX PiBHAHD

=aos) 1= a0+l o= )
! / 60(Y(t)+y1
yé=j§8(y4—y3), yﬁ—ﬂg (L+r(t)—vm —1—3/4], (33)

[Mro cucremy OyIeMO pO3IVISIATH HA MHOXKUHI

1 .
Q= [tlvw[XDv A€ D= {(ylvaay37y4) GRE ’yZ’ S 57 (Z:1a74)}
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i uncio t1 € [a,w[ 0OpaHO TAKHM YHHOM, IO
. 1
Y(t)+y1 CAy, wmpu t€[t,wl i |p]< 3
Ha maniit MHOXKUHI ITpaBi YacTHHU CUCTEMH HEIEpPEepBHi i MalOTh HeElepepBHi
YaCTHHI MOXIHI JI0 APYTOro MOPSIKY BKJIIOYHO 3a 3Mminnumu y; (1 = 1,...,4).
BukopucroBytoun ocraniii (pakT yTOYHEMO BUIVIS] YETBEPTOTO DIBHAHHS CH-
o (Y () +y1) .
cremu. Posknazaioun 55— npu dikcosanomy t € [t1,w[ 3a dopmoiryio
Teitnopa 1o 3MiHHIH ¢ B OKOJII HYJIsI 3 3aJIUIIKOBUM HjieHOM y dhopmi Jlarpan-

Ka, OyIeMo MaTn

eU(Y(t)+y1) 1 eG(Y(t)+£1) 9
v L tut g T vm Yo Ae [STRSIT
ToMmy ocTaHHE PIBHAHHSI CUCTEMU 3AITUINIETHCS Y BUTJISAII
T (t) 1
/Y1 £1\,,2
= 1 t))(1 — —1- 34
Yq Jl(t) ( + 7'( ))( +y+ 2!6 )yl Ya ( )

Ockinbku |&| < |y1] 1 |y1| — 0 To icHye J Take, 1110 YeTBepTEe PIBHSHHST CUCTEME

(33) MoxKe 6yTH 3AIMCAHUM Y BULJISI

J(t
v = AW ) (1 (01 — i+ R(t 1))
Jl(t)
1
ne  |R(t,y1| < y% upu |y1| <6 s gesikoro 0 < 0 < 3 (35)

Haptaui orpumany cucremy Oy/1eMo pO3IUIsiiaTi Ha MHOXKHHI (g = [t1, w[ng.

3rigHo 3 Teopemoro 1 MaeMo

. 3A — 2 ) 200 — 1
1 = 1 =
& (t) = 3= mé&®) = T
. Ao . 1
ltlTIgé“g(t) vy lim €a(t) = N1 (36)
3 ypaxysauusM Buy dyskiil &;(t) nepenumem cucremy (33) y Burusiii
vl = 25 GO0 — a®) + 1},
vy = o 12(O(ys — v2)}
(37)

Vs = s 16O W —v3)},

Vi = o 1&a®) [r(t) + L+ )y — ya + R(t, )]}
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3 MeToH aCUMIITOTUYHO BIDIBHSTH MHOXKHHUKM 1pu t T w B IpaBiii yacTuai

piBHsiHB cucTremu (37) 3aCTOCYEMO JI0 Hel J0JIATKOBE TEPETBOPEHHSI

yi(t) = oit),  wa(t) = [Y ()| Tua(t),

1 1

y3(t) = [Y ()] 2u3(t),  wa(t) = [Y(£)]" Tva(t) (38)

B pesynbTari 116010 11epeTBOpeHHsT OTPUMAEMO CUCTEMY JudepeHItiaabHIX PiB-

HeHb (8) B sKiii

)= LS () 200 i) = 01~ a@)Y (0] sen Y (1)
fo(t) =0, f3(t) =0, fa(t) = &a(t)r(?) (39)
Cll(t) = 0, Clg(t) = fl (t) sign Y(t), 613(25) = 0, 614(t) =0

C21 (t) = 0, ng(t) = 0, ng(t) = fg (t), 024(t) =0
c31(t) =0, c32(t) =0, c33(t) =0, c34(t) =&3(t)
C41 (t) = 64(75)(1 =+ T(t)), C42(t) = 0, C43(t) = 0, C44(t) =0

a TaKOxK

V(t,v1) = &a(t)R(t,v1) (40)

B cuny ymos (36) i (30) ra Burisny dbysknil Y (t) Buniamsae, mo B it cu-

w 1
cremi limyy, fi(t) =0 me (i =1,..,4) 1 [ |Z£t()tl)4 dt = 400 TOOTO BHKOHYETbHCS
t1
ymoBa (9) i nepma ymosa 3 (10). Takox Tyt dyukiis V (¢, v1) 3rigHo ymos Ha
dyuxrio R(t,v1) (35), 3amoBoabusie ymosi (11). Kpim Toro B ety ymos (36) i
Buriisiy GyHKIfl Y (), i mo sign Y (¢) =
(C?,k:1(t)) upu ¢t 1 w Mae HACTYIHHN BUJL

Yo
sign o

rpaHNYHA MATPHUIlST KoeIIieHTiB

3Ao—2
0 )\00—1 (sigga) 0 0
2X0—1
c| © =
0 0 0 24
et 0 0 0

3 ypaxysanusaM (13) xapakTepucTuyHe DIBHSIHHSI IIi€1 CTAJIOl MATPUI Ma€ Ha-

CTYIHUN BUIJIAL
3o — 2[12X0 — 1]|A
M= 0 [3A0 = 2[[20 — 1] (a1)
sign o (A —1)%
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[&7]
sign o

SHait/IeMO KOpEeHi bOro PiBHsSHHS. Y BHIIAJIOKY, KOJIU = 1 xapakrepu-

CTUYHE PIBHAHHS MOXKe OyTH 3aIllMCAHUM Yy BUII

13X0 — 2[(12A0 — 1])[ Ao| 130 — 2[(]2X0 — 1])[Ao]

- A2 =0
Do —1)2 + Do — 1)
1 BOHO Mag€ JIBa JINCHUX KOPEHS
V1300 = 2220 — 1]Xo]
Ao ==% 42
12 o 1] 2
1 JIBa KOMIIJIEKCHO CIIPSI?KEHUX KOPEHS
V13X — 2(12X0 — 1]|A
A3A:::ti\/‘ 0 = 2[|220 — 1] Ao (43)

[ Ao — 1]

(70]
sign o

XapaKkTepucTuiHe piBHAHHA (41) Mae JOTUPU KOMILICKCHOCIIPSIZKEHI KOpeHi 3

TakuM YMHOM. OCKIJIBKU BUKOHYETHCS YMOBa > 0 TO B I[bOMY BHUIIQJIKY
BIZIMIHHOIO BiJ HYJIsI HYJIBOBOIO JIIMICHOIO TaCTHHOIO.
Toxi Ha ocHoOBi Jjiemu 2, cucrema judepeHniaabHUX piBHAHBL (8) Mae JIBO-
napaMeTpHdHy ciM’Io po3s’a3Kis v; ge (i = 1,2,3,4) na mpoMixkky [tg, w[— R,
skl npsimytorh j10 0 pu ¢ 1T w. KokHOoMy Takomy pO3B’#A3KYy 3 ypaxyBaHHSIM
samin (32) i (38) Biguosimae poss’sizok y(t) : [to,w[— R audepennianbHoro
piBHstHHs (1) J1UIst IKOTO MAIOTh MicIie acuMITOTHYHI 306pazkents (31).
HeBazkko TakoxXK IE€pPEBIPUTH 3 ypaxyBaHHIM X aCUMITOTUIHAX 300paskeHb
i Burssy pisasnas (1), mo mobyaosani sHamu poss’sizku € B, (Yy, Ao)-po3s’sas-
KaMH.

TeopeMmy TOBHICTIO JTOBEJIEHO.

BayBaxkennst 1. Iluranns upo icuysanus P, (Y), \g)-po3s’s3kiB y nudepen-

g
signo

i BoHO 1TOTpedye JOAATKOBOIO JIOC/IIXKEHHsT CKJIAHOIO BUIIAJIKY KOJM CEpe

miasbHOro piBHsiHHs (1) y BUIAJAKY KOJIH < 0 zaymunraeTbest BIIKPUTUM

KOPEHIB XapaKTEPUCTHIHOT'O PiBHSIHHS € JIBA YUCTO YSIBHUX KOPEHS.

BucHOBKU

B nmamuiit poboTi mjist piBHSHHS 31 MIBUIKO3MIHHOIO HETIHIRHICTIO OTpUMAaHi
HeoOxizni 1 mocraTHi ymosu icayBanus P, (Y, Ag)-po3B’s3KiB y BUIAJIKY KO-
m Ay € R\ {O, %, %, 1} (He ocoGIMBHI BUNAJIOK) 1 BUPIIIEHO MUTAHHS [IPO
KUTBKICTb TaKUX PO3B SI3KiB.
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Evtukhov V. M., Golubev S. V.
ASYMPTOTIC BEHAVIOUR OF SOLUTIONS OF ONE CLASS OF THE FOURTH-
ORDER NONLINEAR DIFFERENTIAL EQUATIONS

Summary

The asymptotic behaviour as t T w of one of the possible types of P, (Yp, Ao)-
solutions of a binomial non-autonomous fourth-order ordinary differential equa-
tion with exponential nonlinearity and a continuous and non-zero in some left
neighbourhood w (w < +00) coefficient p(t) is investigated. First, using a priori
asymptotic properties of the considered P, (Yp, \p)-solutions, necessary condi-
tions for their existence are established, as well as asymptotic representations
of these solutions and their derivatives up to the third order. The question of
the actual existence of solutions with the obtained asymptotic representations
is solved by reducing it to the question of the existence of solutions that vanish
at a specific point of a system of quasilinear differential equations. This system
is obtained as a result of some transformations of the original equation, taking
into account the kind of established asymptotic representations. In addition,
the question of the number of solutions with found asymptotic representations
is also resolved.

Key words: non-autonomous differential equations, exponential nonlinearity,

P, (Yo, \o)- solutions, asymptotic behavior of P, (Yo, Ao)- solutions.
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