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PIBHAHDb
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Inemumym mamemamuru HAH Yxpainu
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JlocikeHo po3B’ I3HICT IMITY/IBCHUX CUCTEM iHTerpo-audepeHIiaaTbHuX
PIBHSIHBb 3 BUPOJKEHWM sapoM. llpumyckaeThes, 10 iMIybCHA CHUCTEMA HE
Ma€ PO3B’sA3KYy MpH AOBLIBHUX HEOAHOPiAHOCTSX. [lIst Toro, 1mob 3BecTu i1 10
PO3B’sI3HOI, BBeIEHO (PYHKINIO KEPYBAHHS Ta BCTAHOBJIECHO KPUTEPiH PO3B’I3HOCTI
# mobymoBaHO 3aranbHuil fioro Burisia. MeTos JoC/izKeHHs MOCTABIEHO] Ta-
KUM 9MHOM 33/1a4l BUKOPUCTOBY€E TEOPifo ncesnoobepuenux (3a Mypowm Ilen-
POY30M) MATPHIlh Ta OPTOMPOEKTOPIB [1,2]. Po3risiHemo HeomHOpiAHY iMITyITh-
CHY CHUCTEMY iHTErpo-audepeHIiaJIbHNX PiBHIHD

b b
a’:(t)—(I)(t)/[A(s)x(s)+B(s)9’c(s)]ds:f(t)+/K(t,s)dsu, tela,b], (1)
AEix‘t: = Sa(ri -0+ % eRY, (=15 mE (D). (2

Posp’sa30k 3amadi (1), (2) Gymemo mykaru y kaaci BeKrop-QyHKIii z(t) Ta-
kux, mo z(t) € Da([a,b]\(r},), ©(t) € Lef[a,b], t € [a,b], 7; € (a,b),i =
L,2,...,p. Tyr Da([a,b]\(r,},) — npoctip dbyukniit = : [a,b] — R", aki mo-
nyckarors pospus I-ro poxy y toukax 7i,...,7, € (a,b) i abcomorno nene-
pepBHI Ha KOXKHOMY i3 HOpPOMIXKKiB [a,T1),[T1,T2), ..., [Tp, b]. IlpHumyckaernces,
mo A(t),B(t) — m x n, ®(t) — n x m, f(t) — n x 1 Bumipni marpui,
KOMIIOHEHTH SIKMX HAJEKATH TPOCTOPY Lo[a, b]; BEKTOP-CTOBIYUKA MATPHIT
®(t) — niniiino neszanexui Ha [a,b]; E;, S; — k; X n BumipHi marpuui, v, —
k;—BuMipuuil BekTOp-crOBu4YMK KoHCTantT; rank (E; + S;) = k; < n, 1tob6ro
PO3’SI30K CHCTEMU BU3HAYAETHCSA OJHOZHAYHUM ITPOJOBKEHHIM 4€Pe3 TOUKY

pospuBy: AF;x := E;(z(1;4+0) — 2(7; —0)). IIpunyckaemo, 1o iMmynbcHa
t=1;

k2
curema (1), (2) € meposs’sasna npu « = 0,u € R™ Ta 10BIIBHUX HEOXHODITHO-
crix f(t) € La[a,b], v; € R¥. Insa Bcranob/ienns yMoB icHyBaHHs PO3B H3KY
iMITyJILCHOT CHCTEME 3BEIEeMO IMTIYIbCHY YMOBY JI0 BUTJISAY KPaiOBOI YMORH,
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BUKOPUCTOBYIOUM TexHiky 3aupouonosady y [1]. CupasegyiuBum € Hacryuse
TBePKEHHS.

Teopema 1. Imnyavcha cucmema iHmMezpo-dudepeHyiasbHUL PieHAHD
(1), (2), axa npu u = 0 ma npu dosiavrux Vf(t) € Lafa,b] € neposs’asnon,
byde mamu po3e’s3ox modi i Miabku Modi, KOAU GUKOHYEMBCA HACTNYNHG
YMo8a

Py-Pp; =0. (3)
IIpu yvomy esuNUHY KEPYBAHHA U HEODTIOHO BUOPAMU HACTNYNHUM YUHOM.:
U= U+PD311~)+ Pye, c € R™.

b s b b

Tyr U := Pp, [ [A(s) [ [ K(r,s)dsdr + B(s) fK(S,T)dT:| ds —dy x n-

a a a a

sumipna marpuns, Ut — ncesumoobepuena (3a Mypom—TIlenpoysom) mo S —
n X dy-BumipHa Marpuid, Py«, Py — di X di Ta n X n-BUMipHI MaTpHIa
(opTonpoeKTOp), BiAMOBLAHO.

3ayBaxkennsd. [Ipu ymosi (3) kepysanus u € R™ moxe GyTu He €uHUM,
60 3asexkuTh Bia mosinbHOI ctamol Pyc € R™. Ile m03Bojs€ BHKOPHUCTATH
JlaHe KepyBaHHs /LI JOCJILJKeHH 3a/1a4, dKi 4acTo 3yCTpidaioThed y Teopii
OTITUMAJILHOTO KEPYBAHHS.

Hybaikauin MICTMUMDb PE3YALMAMU docaidocens npoexmy
Mo 2020.02/0089 y 2023 poui 3a parynor  epanmosol  nidmpumKu
Hauionaavnozo gondy docaidoncens Yrpainu.
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CONTROL CONDITIONS FOR NOT ALWAYS SOLVABLE
IMPULSE SYSTEMS OF INTEGRO-DIFFERENTIAL EQUATIONS

The solvability of impulse systems of integro-differential equations with a
degenerate kernel is investigated. It is assumed that the impulse system does not
have a solution for arbitrary inhomogeneities. In order to reduce it to solvable,
a control function was introduced, a solvability criterion was established, and its
general form was constructed. The fact that the control may not be unique allows
us to use it to study problems that are often encountered in the theory of optimal
control. The general method of studying the problem posed in this way uses the
theory of pseudo-inverse (by Moore-Penrose) mairices and ortho projectors.
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