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AHHoTaumA

PaboTa HOCMT 0630pHbIV XapakTep 1 NOCBsLLeHa 06LMM NpobsieMaM TEOPUU YpaBHEHUI C OTK/IOHSHO-
WMMCSH apryMeHTOM W ypaBHEHWIA ¢ onepaTtopamy ApO6HOro MHTErpo-AnddepeHLpoBaHus. B yacTHo-
CTW, B paboTe pacCMOTPEHbI Cyyan, NMpu KOTOPbIX OAVH W3 YKa3aHHbIX BUAOB YPaBHEHWUI MOXET OblTb
npeobpasoBaH K apyromy. Kpome Toro, chopmynmpoBaHbl 3afaqun 418 YpaBHEHWUI C pacnpefeneHHbIM
3anasfblBaHueM, KOTOpble MOryT OblTb MCC/E0BaHbl C WCMO/b30BaHWEM METOZOB, XapaKTepHbIX ANs
YpaBHEHWI, coAepXallmx onepaTtopbl PuMaHa-J1nyBunns.

Abstract

The paper has been composed as a review of general problems of the theory of equations with deviating
arguments and equations with operators of fractional integro-differentiation. In particular the cases in
which one of these types of equations can be converted to another have been described here. In addition,
the tasks for equations with distributed delay have been singled out on the basis of methods typical to the
equations containing the Riemann-Liouville operators.

KntoueBble cnosa: gnddepeHumanbHoe ypaBHeHWe, pacnpejeneHHoe 3anasfiblBaHve, ornepaTops! Apo6-
HOr0 UHTErpo-anQhepeHLMpoBaHmS.
Keywords: differential equation, a distributed delay, fractional integrals.

NHTepec K ypaBHEHMAM C OTKJOHAKOWMMCS apryMeHTOM M YPaBHEHMSM COAepKaliumm
onepaTopbl APO6GHLIMU MPOU3BOAHLIMU PacTeT MOCTOSHHO. TO 06YCNOBNEHO KakK TeopeTuye-
CKUMU MOTPE6HOCTAMM, TaK M NPUKNAAHON BaXXHOCTbD NOAO06HbLIX MccnegoBaHnin. COBPEMEH-
Hble TEXHOMOTUMN, OCHOBaHHbIE HAa MAaTEMaTMYECKOM MOAENNPOBAHUMN, NPUBOAAT K HEO6X04MMO-
CTV NOCTaHOBKMW N MCCNEL0BAHNSA HOBbIX KpaeBblX 3afay 415 PasNnMyHbIX K1accoB AudgepeHym-
aNbHbIX YPaBHEHWIA.
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B aToli cBsi3n Bce 60MblLUe BHUMAHMA yaenseTcs 3agadam Ans 06bIKHOBEHHbIX Audde-
PEHLMaNnbHbIX YPAaBHEHU C OTKIOHAKOLWMMCA apryMeHTOM. DTOMY CMOCO6CTBYET TOT (PaKT, UTO
peLleHne 3afa4 ANS YpaBHEHWUI 3TOro Knacca B YaCTHbIX NPOM3BOAHbLIX [1, 2] 3a4acTyto cBOAUT-
CA K MCCNefoBaHMIO 3afay A5 COOTBETCTBYHLWMX 06bIKHOBEHHbIX AN(GhEPeHLManbHbIX ypaBs-
HEHWA.

B paHHOI KpaTKOW 3ameTKe 0630pHOr0 xapakTepa NpuBeAeHbl MOCTAHOBKM OCHOBHbIX
3aia4y 414 00bIKHOBEHHbIX AndepeHuManbHbIX YPaBHEHUA C OTKIOHAIOWMMCA apryMeHToM, a
TakXKe NpPUBEAEHbI CCbIIKM Ha paboTbl NO faHHOI TeMaTuKe, BKAOYas paboTbl aBTOPOB, B KOTO-
PbIX faHHble 3afayn OblAM nccnegoBaHbl. [oapobHbIe pe3ynbTaTbl U [OKa3aTe/nbCTBa MOryT
ObITb HalieHbl N0 YKa3aHHbIM CCbI/IKaM.

PaccmoTpum anddepeHunansHoe ypaBHeHUE ¢ pacnpejeneHHbIM 3anasfblBaHNeM

Y -Tx(t) =\p(t,T)x(t-T)dT +f(t), (1)
i=\dt 0
roe te (0,00, Me N .
OTMeTuM, 4TO NOAOOHbIE YpaBHEHUSA ¥ 3a4a4n Ana HUX Oblan nccnefoBaHbl B paboTax [4-6].
MokaxeM, 4To ypaBHeHUs Tuna (1) TeCHO CBA3aHbl C TeOpMel OnepaTopoB APOOHOr0 UH-
Terpo-gugepeHLnpoBaHus.
[encTBUTENbHO, MCNOMb3YA 3aMeHy r =t - s, NONYUYUM:

fohx (t) =\p(t,t-s)x(s)ds +F(t). )
t 0]

[anee npegnonoXxum, 4to PyHKUUA p npeacTaBrma B BUfe

= 3)
r 5
roe a e (-10), a q(t) - 3agaHHas, HenpepbiBHAA (YHKLUUS.
Torpa us (2) c yuetom (3) cnefyet, 4To
i’\_'\l'dt7)(’\ = (*a)108 0A0 +/[ 0, (4)

rae r(z) - ramma-tyHkuma dinnepa, D8t - onepaTop Apo6HOro MHTErpo-AnghepeHUNpoBaHNS
B cMbic/ie PumaHa-Sinysunns [7].

Takum o06pasom, uccnefoBaHue ypaBHeHuid Buga (1) MoXeT ObiTb pegyumMpoBaHO K uUc-
CnefloBaHUIO ypaBHeHWI Buga (4).

B yacTHOCTW, 4N MOLENbHOTO YpaBHEHUS

d2 1
—7rx(t) - Ir*x(t- z)dz =/ (t), P =-a -1,
dt 0

noc/ne ero peayKuMmn K ypaBHEHUIO BUAA

J2 .
d_ -x(t)~ ADotx(t) =fit), A=T(-a) (5)
t2
MOryT ObITb MCCNEAO0BaHbl pas/iMYHble Kpaesble 3ajayn. Hanpumep, Knaccmyeckas 3agadva Ko-
L.
3agaya. HanTtu perynapHoe peweHune ypaBHeHus (5), y40BNETBOPAIOLLEE YCNOBUSIM:
x(0) = x0, d .. = XX.
n x(,) =o
[loka3aTtenbCTBO O4HO3HAYHOM pa3peiMMoCcTN AaHHOM 3afiayM Ha OCHOBE OMepaTopHbIX
MEeTO/0B NnpeacTaBneHo B [7].
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