Bukovinian Math. Journal. 2023, 11, 2, 100-103 BykoBuHcbkuii matem. xypHan 2023, T.11, Ne2, 100-103

I'ruTuykK M.B., K/IEBUVK [.I.

BI®YPKAIIA TOPIB V¥V ITAPABOJITYHNX CUCTEMAX
JANPEPEHIIAJIBHNX PIBHAHD I3 MAJIOIO IN®Y3IETO

Hosemeno icHyBamHs iHBapiaHTHHX TOPIB aBTOHOMHOI MapabOitHOl CUCTEMU AU EpPeHITi-
aJbHUX PIBHSHD 3 MaJjowo audy3ieo Ha Koji. BuBueno mutanHs iCHyBaHHS Ta CTIffKOCTi OGixKy-
9UX XBUJIb TaKOl cucTeMu. [cHyBaHHSI TOPIB y Iifl mapabo/rivyHiil cucTeMi 3BOJIUTHCS JI0 TIO/II0HOT
3aJ1adi [Tt 3BUYAHNX A epeHIliaJbHIX DIBHSIHb.
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Bcrvin

Mu BUKOPHUCTOBYEMO METO/I IHTEIPAJILHUX MHOTOBU,IIB Borosiobosa i MuTponoibLebKo-
ro [3]. Kuaura [4] moBHicTiO ipucBsideHa BUBYEHHIO mapabosidanx cucrem. Y Kuurax [5] i [6]
PO3IJIAHYTa AKICHA TeOpis 3BUYANHUX JUdEpEHIlaJbHUX PIBHAHD 1 MapabOidHUX CHCTEM.
TyT po3ryigHyTO yMOBH iCHYBaHHS iHTErpaJbHUX MHOIOBUJIB Ta OidypKallil mepioguaHux
po3B’si3KiB. Y KHu3L [5| € TakoxK po3jisi, NpUCBaUeHUil piBHAHHIM 13 3anizHenHsaM. Kuaura
[12] mpucBsiaeHa JTOCTIPKEHHIO aCHMIITOTHYHOI TIOBEJIHKH PO3B’s3KiB KBa3lIiHIHIX mapa-
6oivHEX PIBHSAHB 13 3ami3HeHHAM Ta 1X 3actocyBanHIO. KHura [2| npucssdena dbynmamen-
TaJbHUM MATEMaTUIHUM aclekTaM Teopil OidpypKariiil jijid 3BudaitHuxX JudepeHIiaabHIX
piBHsIHD. [cHYBaHHS 3JIIY€HHOTO YMCJIa MUKJB JIJI TiepOOiIHUX CUCTeM TudepeHIiaib-
HUX DIBHAHB 3 IIEPETBOPEHUM apryMEeHTOM po3rigiajocs B [8]. Icaysanus Ta crifikicTs sk
3aBI'OJIHO BEJIMKOT'O CKIHYEHHOI'O YHCJIa IUKJIB PIBHIHHS CIIHOBOI'O T'OPIHHS PO3IVISHYTO B
[1, 9]. ¥ miit cTarTi moC/iZKEeHO iCHYBaHHS Ta CTIfKICTD sIK 3aBIOJIHO BEJIMKOIO CKiHYEHHOTO
4qucJia TOPIB Mapabo/idHol cucTteMu i3 MaJjioro Jiudysieto. IcnyBannga Topis y 1iiit mapabosti-
YHI# crcTeMi 3BOJIMTHCS JI0 HOII0HOI 3a1adi I 3BUYaiiHuX AudepeHiajlbHuX piBHAHL. Mu
IIIYKAEMO PO3B’SI30K 1TapabOJIiiHOl CUCTEMU 3 TIEPIOAUIHOIO YMOBOIO y BUIJIsiI psiiy Pyp’e B
KOMILTEKCHIH bopmi 1 BBOJMMO HOpMY Y IpocTopi KoedirienTis poskiay Pyp’e [7]. [onibui
3aj1adi g i epenIiaibHuX PIBHAHD 3 YACTUHHUME [TOX1THUMU BUBYAJIUCH, HAITPUKJIA, Y

npangx |1, 9, 10, 11, 12].
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1. OCHOBHI PE3VJIbTATH

Posrnsgaemo neniniitny napabosidny cucremy

ou 0%u B
E :€D$+AOU+€A1U+F(U,U) (].)
3 TIEPIOJIMTHOIO YMOBOIO
u(t, z + 2m) = u(t, x). (2)

Tyt € — mamuit gogaTuuii mapamerp, u € R™, D = diag(dy, ds, ...,d,), dy > 0npu 1 < k < n,
Ay = diag(iwy, iws, ..., iw,), wr, > 0 npu 1 < k < n, dynxuia F(u,u) : R? — R?" i’ats pas
HenepepBHO judepentitoHa BijgHoCHO U Ta U, F(0,0) = 0, npudomy F' Mae B HyJII MOPsIZIOK
MaJIOCTi BHUIIE TIEPIIOTO.

Hexait BukonyeTbcst ymoBa A:

prwr 4 pawy Fmoompun 0 < |pr| + -+ |pa| <6,

A€ My, Py -+ -5 Pp — HLIL
HepeTBOpI/IMO Cucremy (1) 3a JOIIOMOI'OIO Hi‘ILCTaHOBKI/I

u=v+» Witv,v), (3)

i=2
e Wy, W3, Wy — bopmu BiZIIIOBITHO JIPYyTOT0, TPETHOTO 1 4eTBEPTOro MOpsIKy. [lepeTBopenns

(3) MoxkHa mijibpaTh Tax, Mo PIBHIHHSA JJId ¥ Ta U HaOy/LyTh BULJIsiLy |2]

Ov 0%v

E = €D@ + A()U + €A1’U + G(U,@)U + V(U,@), (4)
o] v — _ A e T =
5 = 5D@ + Agv + e A10 + G(v,0)T + V (v, D),

n
e G(v,7) — niaroHajbHa MaTpHIE 3 ejJeMeHTamu (i (v,7) = Zakjvﬁj7 1 <k <n, na
=1
niaronani, V(v,v) = O(|v]°) npu |v] — 0. ’
[Ipu € = 0 oziepkyeMo cucTeMy 3BUYAiiHUX JirdpepenIiaabHuX piBHAHb. Hexait Hy/1b0BHit
po3B’si30k cucremu (4) npu e =01 V(v,7) = 0 acuMOTOTHYIHO CTIHKHUIL.
Hocniaumo icanyBanms i cTifiKicTh XBIIILOBUX po3B’s3KiB 3asad4i (1), (2). Po3s’sa30k cucre-
mu (4) Gysemo tykatu y Burigai 6ixkydol xsum v = 0(y), 0 = (01, ...,0,)7, vy = (y1, ., yn) T,
do, d9n>

d
yp = oxt +x, 1 < k < n, ne byukuisa 6(y) mae nepiox 2. [Tozuaummo i (d—, o
Y1 Yn
Tomi onepkuMo cucTemy

ad—e—A0+s Dﬁ+A0 +G(0,0)0 +V(9,0)
dy_ 0 dy2 1 ) ) 9

ne o = diag(oy, 09, ...,0,). Lo cucremy 3aMinor0 — = ¥ 3BeJEMO JI0 BUTJISLY

dy

;l—z =1, ov=A0+¢ {D% + A1(9:| + G(Hﬁ)@ + V(ng)' (5)
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[nTerpanbHUit MHOTOBUJ CHCTEMU (5) MOXKH& 300pa3uTh y BUJIST
0= Ao~ +e[DAJo™ + A1o' + G(6,0)00~" + V(6,0)0".

Cucrema Ha 1IbOMY MHOTOBH/II HAOEpe BUIJISILY

do _ _
= Agbo™" + e [DAJ0o ™ + Ao + G(6,6)00~" + V(0,0)0".
Y
[ro cucremy JHHIIHOIO 3aMiHOIO MOXKHA 3BECTH JIO JIIArOHAJILHOTO BHIJIAIY B JIHIAHIH
JaCTHHI
d
é = Agzo ' + & [DAJz0 7% + Aszo | + G(2,2)20 ' + V(2,2)0 " + O(?),

e As = diag(py, pa, - fbn), e — JlATOHAJIBHI eJIeMeHTH MaTpuIl Aj.
[lepeiiiemMo 710 MOJMSPHUX KOOPJIUHAT, HOKJIABIIN 2 = Ty eXp(ipg), Zx = T exp(—ipg).
Toui oyiep:kUMO cuCTEMY pPiBHSAHD
dr k |:€ k dsz] 1

= 1
e _ — 1> by + —R
dyk; € or 0_2 T+ o Tk kj (8)T] + o k(ra 90)7

j=1

d w 1 < 1
ﬂ = Xk + g% + — chj(é‘)?"? + O__krk_lq)k(r’ SO)?

Ay, Ok O Ok G

ne & = Re pg, me = Im py, by = Re ayj, ey = Im agj, Ri(r,0) = O(r]?), @(r,¢) =
O(|r]?).

Hexait {07 > djwi, nipu 1 < k < n i cucrema piBHAHDL

dkwi - 2
€ {ﬁk— > ] +Zbkj(5)rj =0, 1<Ek<n,

k =1

. w
Mae posB’szok. OyHKIT 2, GyIyTh MaTH Hepion 27, Ko — = m + O(e), m € Z, Tobro
Ok

w . .
o = e O(e), 1 < k < n. Hexail BUKOHYIOTbCSI HEPIBHOCTI
m

& > dym®, meZ, 1<k<n, (6)

1 cucreMa PiBHIHD
e [& — dym?] + Z bej(e)r? =0, 1<k<n, (7)

Ma€ pO3B’A30K.

Teopema 1. Hexati wi > 0 npu 1 < k < n, dasa dearxozo 4inozo m 6uKOHYOMBHCA HEPIG-
nocmi (6), cucmema pienans (7) mae pose’asox i sukonyemocea ymosa A. Todi snatidemuca
maxe g9 > 0, wo npu 0 < € < &g 3adaua (1), (2) mae tmeapiarmmrui mop.

Posp’siskn ma Topi GyayTh Kpasinepiommumumu, gkmo |(p,w) + q| > vlp| ", w =
(w1, ws, ..., wy,) Tpu Jeskomy v > 0 mimomy ¢ i Bektopi p = (p1,p2,...pp) 3 LUINME eJe-
MEHTaMH.

JList mocJtiIzKeHHS CTIfIKOCT] iIHBAPiaHTHOTO TOPa MOTPIOHO JiHEapU3yBaTH CUCTEMY B OKO-
JIi TOpa, 3/IIMCHUTU TIEPETBOPEHHS JIIHEaPU30BAHOI CUCTEMH 1 JIOCTIITUTH OJIEPYKAHY CUCTEMY.
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The aim of the present article is to investigate of some properties of quasiperiodic soluti-
ons of nonlinear autonomous parabolic systems with the periodic condition. The research
is devoted to the investigation of parabolic systems of differential equations with the help
of integral manifolds method in the theory of nonlinear oscillations. We prove the existence
of quasiperiodic solutions in autonomous parabolic system of differential equations with
weak diffusion on the circle. We study existence and stability of an arbitrarily large finite
number of tori for a parabolic system with weak diffusion. The quasiperiodic solution of
parabolic system is sought in the form of traveling wave. A representation of the integral
manifold is obtained. We seek a solution of parabolic system with the periodic condition
in the form of a Fourier series in the complex form and introduce the norm in the space of
the coefficients in the Fourier expansion. We use the normal forms method in the general
parabolic system of differential equations with weak diffusion. We use bifurcation theory
for ordinary differential equations and quasilinear parabolic equations. The existence of
quasiperiodic solutions in an autonomous parabolic system of differential equations on the
circle with small diffusion is proved. The problems of existence and stability of traveling
waves in the parabolic system with weak diffusion are investigated.



