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YK 517.9
JImumpo IlImeghan, 3100yBad TpeTHOTO (OCBITHHO-HAYKOBOTO)
PIBHS BUIIOi OCBITH MEXaHIKO-MaTeMaTUYHOTO (DaKyIbTeTY,
Onekcandp Cmanxcuybkuil, 10KTOp (Pi3UKO-MaTeMaTHYHUX HAYK,
npodecop, 3aBiyBad Kageapu 3araJbHOI MATEMaTUKH,
KuiBchkuii HallioHAIBHUN YHIBEPCUTET
iMeHi Tapaca IlleBuenka, M. KuiB, Ykpaina

3BEPEKEHHS IIOKA3HUKIB 'EHEPAJIBHOI'O POCTY ITPH MAJIUX
HEJITHIMHUX 35YPEHb CTOXACTUYHUX EBOJIIONIAHNX PIBHSIHb

AHortanisi. Po3rmsayTa cucrema dx = Axdt y cemapabenpbHOMY TiIbOEPTOBOMY
npoctopi H 3 NiHIIMHOIO YacTUHOO, 10 MOPOKYETHCSI OOMEKEHUM orepaTopoM A Ha
miBBici t > 0. BumankoBe 30ypeHHs 3a/1aeTbesi Q-BIHEPIBCHKUM IMPOIIECOM, a HENIHINHI
AO0OaHKHU 3a10BOJBHAIOTE YMOBH ri100aJbHOT JIiHHII/IHeBOCTi Ta aCUMIOTOTUYHOI MaJIOCTI.
BCTaHOBHeHO, IITO 3a BUKOHAHHA OUX YMOB, BerHi CepeI[HLOKBaIIpaTI/ILIHi IIOKa3HUKHN
JIsmyHOBa pO3B’S3KIB 30ypeHOI CHUCTEMHU HaJIeKaTh CIEKTPY JIIHIMHOrO ornepaTopa
Re(o(A)). TakuM YUHOM BCTAHOBJICHO, II0 CHEKTP JISIyHOBA HE PO3IIMPIOETHCS: HOBI
ACHMIITOTHYHI 3HAUEHHS 1103a MEKaMH JITHIMHOI JUHAMIKY HE BUHUKAIOTh.

Kuro4oBi ciioBa: ekcrnioHeHUiiHa 1uX0oToMist, Q-BIHEPIBCbKUI MPOLIEC, MOKA3HUK
JIsmyHoBa, crmektp JIdmyHOBa, CTOXacCTHYHE EBOJIOLINHE PIBHAHHS, TUIHOEPTOBUI
MPOCTIp.

Abstract. We consider the stochastic evolution equation dx = Ax dt in a separable
Hilbert space H, whose linear part is generated by a bounded operator Aon the half-line
t = 0. The stochastic perturbation is driven by a Q-Wiener process, while the nonlinear
terms satisfy the assumptions of global Lipschitz continuity and asymptotic smallness. It
is established that, under these assumptions, the upper mean-square Lyapunov exponents
of solutions to the perturbed system belong to the spectrum Re(a(A)) of the linear
operator. Consequently, the Lyapunov spectrum does not expand: no new asymptotic
values beyond those generated by the underlying linear dynamics arise.

Keywords: exponential dichotomy, Q-Wiener process, Lyapunov exponent,
Lyapunov spectrum, stochastic evolution equation, Hilbert space.

Posrisitnemo 30ypeHe piBHSHHS

dy(t) = [Ay(©) + F(t,y®)]dt + G(t,y(©))dW (D). (1)

Ha neniniitni noganku F 1 G Haki1agaeMo 1B1 YMOBH.
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¥Ymosa 1 (H1). 'nob6anbna ginmunesicTs. [caye crana L > 0 Taka, 1o 115 BCix
t> 0 Ta BCciX y1, y2 € H
IFCt y1) = F(t y2) Il + 1G(E y1) — G(t y2)|[us < Llys — ya|I. )
¥Ymoga 2 (H2). AcumnroTuuHa mMaJjictsb. IcHye dynkiis € : [0, 00) — [0, ),
71t sikoi g(t) — O mpu t — oo, 1
IEC I+ IGE y)llas < e®]lyll, t=0,y € H. 3)

Bepxniii nokazHuk JIsanmyHosa i cnexkrp JIsimynosa

Hexaii y(t; yo) — mild-po3B’s30k piBHsSHHS (1) 3 IeTepMiHOBAHUMH MTOYATKOBUMHU
naHuMu yo € H. BepxHili cepeqHbOKBaIpaTUUHUI NMOKa3HUK JIsAMyHOBa BHU3HAYAETHCS
dhopmyor

Ao) = 5 lim sup(1/t) n Elly(&; o)l (4)

3a3HaunMo, 10 AJIs JIHIHHOT cucteMu Y'(t)=Ay(t) e o3HaueHHsS 30IraeTbes 31
3BUYAHUM TOKa3HUKOM JIAImyHOBa TpaeKTOPIi.

ITix cnexrpom JlsmynoBa Y. ={A(yo)| yo€H} po3yMieMO MHOXHHY BCiX MOKJIMBUX
ACUMIITOTHYHUX TTOKA3HHUKIB POCTY PO3B’S3KIB CUCTEMH.

Teopema. Hexaii Bukonyrotscst ymou (H1)—(H2). Toni mis gosiasHOro mild-
po3B’si3Ky  y(t; yo)piBusuas (1) BIAMOBIAHMI BEpXHIH CEpeIHBOKBAAPATHUHHUIA
MoKa3HUK JIsSmyHOBa HaNIEKUTh CIIEKTPY ornepaTopa A, ToOTOo

1(vo) € Re(a(A)).
3a3HauuMoO, W10 TPOTUJICKHA yMOBAa HE € TapaHToBaHOlo. [Ipu meBHHMX

croxacTuyHuX 30ypeHHusx y, # Re(o(A)), pe3ynbrar rapantye nuiie Y. C Re(o(4)).

Cnncoxk BUKOPUCTAHUX JIKepeJt
1. Daleckii J. L., Krein M. G. Stability of Solutions of Differential Equations in Banach
Space. Providence: American Mathematical Society, 1974.
2. Da Prato G., Zabczyk J. Stochastic Equations in Infinite Dimensions. 2nd ed.
Cambridge: Cambridge University Press, 2014.
3. Shtefan D., Stanzhytskyi O., Kushnirenko S. Preservation of Mean-Square Lyapunov
Exponents for Nonautonomous Stochastic Evolution Equations. Axioms. 2026. Vol. 15,
No. 5. Art. 307. https://doi.org/10.3390/axioms15050307

87


https://sites.google.com/tsatu.edu.ua/mvfconf
https://doi.org/10.3390/axioms15050307

