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AnHotamusa. CraTbsi TOCBSILEHA HCCJENOBAHUIO HEMPEPBIBHBIX
MOUTH IepUOAHYECKHX Ha OeCKOHeYHOCTH (YHKLUHH, 3afaHHBIX
Ha BCeH BEILIECTBEHHOM OCH M CO 3HAYeHUSIMH B KOMILJIEKC-
HOM 6aHax0BOM MpOCTpaHCTBe. PaccMaTpuBaloTCs pa3JiMuHble MOM-
NPOCTPAHCTBA HCUE3aOIIUX Ha OECKOHEYHOCTH (YHKLUHH, He
00s13aTe/IbHO CTPeMALIMXCS K HyJal0 Ha OeckoHedyHOCTH. BBo-
ISTCSl TIOHAATHSI MeJJIeHHO MEHSIIOIIMXCS M IOYTH IepHOfHYec-
KUX Ha 0eCKOHeYHOCTH (PYHKLHH OTHOCHTEJbHO BBEJEHHBIX MO.I-
npoctpaHeTs. s MOYTH NepUodUMUecKMX Ha ©OeCKOHeYHOCTH
(yHKUHMH (OTHOCHTEJBbHO MONMPOCTPAHCTBA) TPUBOASITCS UEThI-
pe pasiuuHBIX ompeneseHusi. [lepBoe ompenesneHue (anmpok-
CHMallHOHHOE) OCHOBaHO Ha aNMpOKCHMAalMOHHOH Teopeme. B
KJ1aCCUYeCKOM BapuaHTe, AJs MOUTH MepUOAHYEeCKHX (YHKLHH,
3TO paBHOMepHbIe 3aMbIKaHHsl TPUTOHOMETPHUYECKHUX MHOT'OUJIEHOB.
B Hawewm caydae kosadduureHtamu Pypbe SBASIOTCS MeAJeHHO
MeHsIolIMecss Ha 0eCKOHEeYHOCTH (YHKUHH. BTopoe omnpenesneHue,
siBJOlLeecs aHaJjorom onpeneserus I'. Bopa moutu nepruopuyec-
KOH (pyHKLUH, OCHOBBIBAETCSl HA MOHSITHH £-Nlepuona. TpeTbe oOI-
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peneseHue cooTBeTcTBYeT KpuTepuio C. BoxHepa moutu nepuommuHoctH (pyHKUMi. YeTBeproe
onpejiesleHUe TNPHUBOAMUTCS B TepMHHAxX (haKTOP-MPOCTPaHCTBA. DiJaromapsi HCMoJMb30BaHMIO pe-
3yJbTaTOB TEOPHUH MOYTH MEPUONUYECKHUX BEKTOPOB B OaHAXOBBIX MOMY/AX HOKA3blBAeTCSs, UTO
BCe YeTblpe OMNpefesieHHsl KBHBaJeHTHB. Kpome TOro, mokasaHo, 4TO BBeIeHHBIE MPOCTPAHCTBA
MeIJIeHHO MeHSIIOLIUXCH M IOYTH IePUOJUYeCKHX Ha OeCKOHeYHOCTH (DYHKUHUH OTHOCHUTEJb-
HO Pa3/IMUHBIX MOANPOCTPAHCTB HCYE3AIIMX Ha OeCKOHEUHOCTH (PYHKLUHUH COBMNAfalOT C IpO-
CTPaHCTBAMH OOBIYHBIX MeNJIEHHO MEHSIOLIUXCS W IMOYTH MepUOAHYeCKHX Ha OeCKOHeYHOCTH
(yHKUUH cooTBeTcTBeHHO. Llesecoo6pasHOCTb paccCMOTpeHMs] MOYTH MepUoAUUYecKUX Ha Oec-
KOHEUHOCTH (PYHKUHH 0OyCJOBJeHa TeM, UTO pelIeHHs HEKOTOPBIX BaXKHBIX KJjaccoB nudde-
pPEeHIMANbHBIX W PA3HOCTHBIX ypPaBHEHHH SIBJSIOTCA TOYTH TMEPHOTUUECKHMH Ha OeCKOHeYHOC-
TM. B crarbe paccMmartpuBaroTcs audQepeHLHaIbHble ypaBHEHUS C MPaBOH 4YacTbl0 H3 pas-
JUYHBIX MOANPOCTPAHCTB MCYe3allIUX Ha OeckoHedHOCTH (yHKUHH. [lonyuensl HeoGXonuMble
M JOCTaTOYHble YCJIOBUS MPUHAIJEXKHOCTH OTPaHHUEHHBbIX pelleHU# OOBIKHOBEHHBIX AU(depeH-
[HUaJbHBIX YpaBHEHHH KJaccy MOYTH MepUOAMYeCKMX Ha OeCKOHEUHOCTH (DYHKUHH, U HM3ydeHO
aCHMITOTHYECKOE TPEeACTABJIEHHE pelleHHH.

KaroueBble cjoBa: MouTH neprogvyeckre Ha 0€CKOHEYHOCTH (DYHKLHUH, MeNJIEHHO MeHSIOLIHecs
Ha 0eCKOHEYHOCTH (PYHKUMH, IU((epeHLHalbHble YPaBHEHUS
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Abstract. The article under consideration is devoted to continuous almost periodic at infinity
functions defined on the whole real axis and with their values in a complex Banach space.
We consider different subspaces of functions vanishing at infinity, not necessarily tending to
zero at infinity. We introduce the notions of slowly varying and almost periodic at infinity
functions with respect to these subspaces. For almost periodic at infinity functions (with respect
to a subspace) we give four different definitions. The first definition (approximating) is based
on the approximation theorem. In the classical version, for almost periodic functions, they
are represented as uniform closures of trigonometric polynomials. In our case, the Fourier
coefficients are slowly varying at infinity functions. The second definition, which is an analogue
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of G. Bohr’s definition of an almost periodic function, is based on the concept of an e-period.
The third definition meets S. Bochner’s criterion for the almost periodicity of functions. The
fourth definition is given in terms of factor space. With the help of the results of the theory of
almost periodic vectors in Banach modules those four definitions are proved to be equivalent.
In addition, it was proved that the introduced spaces of slowly varying and almost periodic at
infinity functions with respect to different subspaces of functions vanishing at infinity coincide
with the spaces of ordinary slowly varying and almost periodic at infinity functions, respectively.
The feasibility of consideration of these functions is due to the fact that the solutions of some
important classes of differential and difference equations are almost periodic at infinity. We
consider differential equations whose right-hand side is a function vanishing at infinity and
obtain necessary and sufficient conditions for their bounded solutions to be almost periodic at
infinity functions. We also study an asymptotic representation of the solutions.

Keywords: almost periodic at infinity functions, slowly varying at infinity functions, differential
equations
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