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VIIK 517.929

OB OJITHOM 3AJJAYE VIIPABJIEHUS JINMHEMHOM CUCTEMOM
P HAJINYNN UMITYJIbCHBIX IIOMEX

© B.II. MakcumoB

Kmouesnie crosa: muaeiinbie GyHKIMOHAIBHO-TUMMEPEHITHATBHBIE CACTEMBI; 33,181 YIIPAB-
JIEHUA; UMITYJIbCHBIE BO3MYIIICHNA.

st uHeitHON (byHKIMOHAIBHO- UM (MEPEHITNABHON CUCTEMBI C TOCJIEIeHCTBIEM ODIIEro
BUJIA&, TIOJIBEPKEHHON BO3JAEHCTBUIO NMMITYITbCHBIX IIOMEX, PACCMATPUBAETCS 3aJa4a yIIpaBJe-
aus. less yrnpasienns 3a7aeTcsi C IOMOIIBIO KOHEYHON COBOKYITHOCTH JIMHEHHBIX IEIEBBIX
dyukumonasos. IIpearaercs KOHCTPYKIHs PEryJIsiPHOrO (He UMILYJIBCHOIO) yIIPABJIEHUS,
KOTOpOe BKJIIOYAEeT IIPOrPAaMMHYIO U MO3UIIMOHHYIO II0 CKadKaM COCTABJISIONINE U pelaeT
3a/1a4y yIpaBJIEeHUs C 3aJJaHHON CHCTEMON IeJIEBbIX (DYHKIIMOHAJIOB, HECMOTPSI HA HAJIUINE
UMILyJIbCHBIX BO3/IEHCTBUIA.

PaccmarpuBaercs 3amata yrpaBiaeHns B IOCTAHOBKE, IPU KOTOPOU BO3MOXKHBIE CKATKHI Tpa-
eKTOpUil PaCCMaTPUBAIOTCS KAK PE3YJIbTAT BHEIIHUX UMILYJIbLCHBIX BO3jeiicTBuil (mmomex), Hens-
BECTHBIX 3apaHee HU 110 MOMEHTY BO3HUKHOBEHUS, HHU II0 BeJUYUHE CKadKOB. CUurTaercs, 4To
MHMOPMAIUS O COCTOSBITUXCA CKAYUKAX CTAHOBUTCS M3BECTHOU K HAYAJY JIEUCTBUS KOPPEKTUPY-
IOIMUX YIIPaBJIeHNH, KOTOPBIE SBJISIIOTCS MMO3UIIMOHHBIME IO CKadKaM pean3yeMoil TPaeKTOPHH.
st ocsieioBaTesIbHON KOMIIEHCAIINY BO3HUKAIONINX CKAYKOB BBOJUTCs OOpaTHAas! CBA3b (10101
HUTEIbHBIC CJIaraeMble B yPaBHEHUAX JBUKeHnsT ). OTMETHM, 9TO 3a/1aa OMICAHIS YIIPABICHHIL,
KOMITEHCUPYIOMINX IIUTUBHLIE [IOMEXU, CYMMUPYEMBIE C KBaJIPATOM, JJId JIMHEHHBIX CUCTEM C
MTOCJIeIECTBHAEM 10 COCTOSTHUIO W OTCYTCTBUEM 3AIIa3/IbIBAHUS [IPU PEATU3AIMHI YIIPABJICHUN HC-
ciiefioBana B [1]. Mbl ciieryem 0603HAYEHISIM U OCHOBHBIM TIOJIOYKEHHSIM T€OPHH (DYHKIIMOHATIBHO-
s depeHIanbHbIX yPABHEHHUH B YaCTU JMHEHHBIX CHCTEM C MMILYJILCHBIMEI BO3EHCTBUSIME |2,
c. 123-130|. O6osnaunm uepes L™ = L™[0,T] npocrpancTBo cymmupyeMbix 1o Jlebery Ha Ko-
ueanoMm mpomexytke [0,7] dbynkmuit z:[0,7]— R" ¢ mopmoit ||z||; . :fOT |z(t)|,, dt, tme ||,
— Hopma B R"™ (majiee, ecim pasMepHOCTb HNPOCTPAHCTBA OYEBHUJIHA, WHJEKC y HOPMBI OyJeM
omyckarh). Jljist onmcaHus TpaeKTOPUil, UMEIONUX CKAYKU MEPBOrO POJa B IOC/IEI0BATE/bHbIE
MOMEHTBI BpeMeHH t] <to < ...<tn, <T (t1 >0), creays (3], BBegem npocrpancrso DS™(m)
KYCOYHO abCOJIIOTHO HenpepbIBHbIX GyHKuuii y:[0,7] — R™, npencraBuMbIX B BHJIE

u(t) = /0 2(s)ds +y(0) + 3 xor (AW (H),

k=1

rie z € L™ Ay(ty) =y(tk) — y(tk — 0); X, 7](t) — Xapaxrepucrmdeckas GyHKIEA OTpesKa
[tk, T]. Duementsl npocrpancrsa DS™(m) — 310 dyHKINM, aGCOIIOTHO HENPEPHIBHBIC Ha KayK-
JoM u3 npoMexxyTkoB [0,t1), [t1,t2), ..., [tm, ] 1 HeIpepbIBHBIE CIIpABa B TOUKAX t1, ..., ty,. Hop-
My B DS™(m) onpenemmm paBeHcTBOM ||yl pgnm) =[9]|zn +[4(0) [0+ D5ty [Ay(tr)|n, DS™(m)
b6anaxoBo mpocTpancTBo. [logaepkHeM, YTO MpU PACCMOTPEHUH 334N YIIPABICHUT MbI He (PUK-
cupyeM 3apaHee MOMEHTBI BDEMEHHU t1, ..., t, 1 ux unciao m. Konkpernoe npocrpancrso DS™(m)
OyIIeT UCIIOIb30BATHCS M1 KOPPEKIINY IPOrPAMMHOTO YIIpaBJ/IeHUs B MOMEHT BpeMenu 1j, KOrmia
uHMOPMAIHS 0 PeATN30BABIINXCS UMITYJIBCHBIX BO3IEHCTBIAX CTaHeT JocTyHOiL. [Ipearaembie
HIKE KOHCTPYKIIUK UCIIOJIb3YIOTCsI B IPE/IIIOJIOKEHIN, 4TO Ha IpoMexyTke [Tp, T| uMirysibcHble
BozzeiicTBus uckodenbl. Obosnaunm vep3 AC™[0,7T] mpocTpaHcTBO abGCOTIOTHO HEMTPEPBIBHBIX
dbynkimit z:[0; T] = R™ ¢ mopmoii ||z|| 4o = |2(0)| +||Z|| .~ . IIpocTpancTBo DS™(m) siBisieTcs
KOHEYHOMEPHBIM pacimpenneM npocrpancrsa AC™[0,T).
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JLst ommcaHusi CUCTEMbI yIIPABJICHUS BBEJEM JIMHEHHbIH orepaTop L :
(Ly) (t) / K(t, $)5(s) ds + A(t,0)y(0) + Zx[tk (DAt tr) Ay(ty), t € [0, T).

Bnech smementsr kij(t,s) sapa K(t,s) usmepumer Ha MuOKecTBe {(t,5):0<s<t<T} u Taxo-
BBI, 9TO Ha 9TOM MHOXecTBe |Kij(t,s)| < k(t),4,j=1,...,n, rae yHKIus Kk cymMMupyeMa Ha
[0, T, ssemenTol (n X n)-marpurpsl A(t,s) onpenesensl Ha MHOX)ecTBe {(t,5):0<s<t<T} u
npu kaxaoMm s € [0,7) cymmupyemst Ha [s, T

Cucrema yrpasiieHusl, TI0[BEPXKEHHAs] UMITYJIbCHBIM BO3MYIIEHUSIM, OIIMCHIBACTCSI YPABHEHNU-
eM

(Ly) (t) = I5(t, Ay) + (Bu)(t) + g(t), t € [0, T]. (1)

Baech Is(t, Ay) = —1/0 331 Xy tp+0] (1) Ay(tr); O — TMOTOKUTEBHbIH TAPAMETD, XapaKTepu-
3YIONIMHA PEAKIMIO CUCTEMbI Ha IPOU3OIIENUI CKAI0K TPAEKTOPUU: Ha IPOMEXKYTKE BPEMEHU
JUIMHOI § cHucTeMa pearupyer CKadyKOM IIPOM3BOJHOI ([IOKOMIIOHEHTHO CO 3HAKOM, IIPOTHBOIIO-
JIOXKHBIM CKAa4Ky TPAeKTODHH), cjaraeMoe Is5 COOTBETCTBYET HATMYUIO OOPATHON CBS3U B CH-
CcTeMe YIIpaBJICHUSA U ABJIACTCA 3JIEMEHTOM IIO3UITMOHHOI'O YIIPpaBJICHUI] B — JINHENHBINA orepa-
TOp, ompejeneHublil Ha npocTtpanctee PCY dyukimit w: [0,7] — RY (yupasienuii) ¢ KycoO4HO
ITOCTOSTHHBIMUA KOMITOHEHTaMHU, JACHCTBYIONUI B mpocTpaHcTBo L™ u obsajaomuii cBOfcTBOM
BosbrepposocTh: s oboro 7 € (0,7) (Bu)(t) =0 ma [0,7] mia Bcex takux u € PCY, gro
u(t)=0 na [0,7]; g€ L". Hawanbnoe cocrosiuue cucremsl (1) 3amano: y(0) =, nesb ynpasie-
HUS 33JIa€TCsI ¢ MOMOIIBIO JIMHEHHOTO ONPaHUYIEHHOTr0 BeKTOp-dyHkmmonana [ : DS™(m) — RN,
Tpebyercst HaliTu Takoe ylpaBJeHHe U, IIPU KOTOPOM COOTBETCTBYIOIIASI TPAEKTODPHUSI CHCTE-
Mbl (1) ¢ 33/JaHHBIM HAYAJIBHBIM COCTOSTHUEM JIOCTABIIsIET BEKTOP-(DYHKIIMOHAIY | [IPe/IINCAHHOe
3HAYEHME 7, KaKOi Obl HU ObLIa KOHEYHAasl I0C/IeI0BATEILHOCTD UMITYJIbCHBIX BO3ZMYIIEHU, IpH-
BOJIAIIUX K paspbiBaM Tpaekropun Ay(ty), ..., Ay(t,,) u meficTByIONMX HA HEKOTOPOM H3BECT-
HoM nipomeskyTke [0, 7Tp] C [0, 7). Hust perenus 3a1aqu npe/jiaraeTcst CIeyIonast KOHCTPYKITHsT
yupasisiennsi. 3adukcupyem pasbuenne orpeska [0, Tp] Toukamn 71 <79 <...<7Tr <Tp u 060-
sHaauM Ug(t) = X(o,r,)(t), U1(t) = X[r1,70) (1) - o Uk (t) = X[, 1) (F). Pynxmum u;(t) , nveromue
Hocutesb Ha [0, Tp) , Oy/LyT UCHOJIB30BAHBI JIJIsl IOCTPOEHUST KOMIIOHEHTBI IIPOIPAMMHOIO yIIpaB-
nennst cucremoii (1). Orpesok [Ty, 1] pazobbem toukamu v <V <...<Up <T u obozHatImM
v0(t) = X[1p,01)(t)s V1(E) =X[91,02)(£), - - VM () = X9, (F). PymKIIT v;(t), EMEIOT HOCHTEND HA
[To, T] u GyayT UCHOIB30BATHLCSI JJIs TIOCTPOEHHsI MO3UIMOHHOTO YIPABJIEeHHUs 110 nHGOpMAaIuy
0 CKa4Kax TPAEKTOPUU, IPOU3OMIEIIIHIX 10 MOMeHTa Bpemenu Ty. IlpemiaraemMas KOHCTPYKIUs
yupassenns mveer s u(t) =S 1o ui(t)g; + ij\io vi(t)ri, qi,ri € RY.

VeaoBust pa3permnMoCTi PACCMATPUBAEMON 3aJ1a91 yIIpaBieHnsi (GOPMYIUPYIOTCA B BUJIE CH-
CTeMbI COOTHOIIEHUIT OTHOCUTEILHO NAPAMETPOB YIIPABJIEHUS (,T, KOTOPBIE ONPEIE/ISIOT TPa-
E€KTOPHIO CUCTEMBI, JIOCTABJISIIONLYIO BCEM KOMIIOHEHTAM IeJIEBbIX (DYHKITMOHAJIOB MPE/IIUCAHHbIE
SHAQUYEHU . OHHC&HHG HEKOTOPLBIX ITPUKJIAJIHBIX 3a/1a', OXBaTbhIBaAa€MbIX HpI/IBeﬂeHHOﬁ IIOCTAHOBKOIT
JaHo B [4].
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Maksimov V.P. ON CONTROL PROBLEM FOR LINEAR SYSTEM UNDER IMPULSE DISTUR-
BANCES

A control problem for linear functional differential system with time delay of the general form is
considered. The purpose of controlling is prescribed with use of a finite set of linear functionals. The
system is acting under impulse disturbances which result in trajectory jumps with unknown previously
instants of time and values. A construction of control actions that contains both program and jumps-
positional components is proposed.

Key words: functional differential systems; control problems; impulse disturbances.

YIK 519.688
EXACT TRIANGULAR DECOMPOSITION

© G.I. Malaschonok

Kmouesnie crosa: matrix triangular decomposition; algorithm in commutative domain.
The main result which presented in this talk is existence in commutative domain R of the
matrix triangular decomposition, which has the form: A= PLDUQ, where P and @ are
permutation matrices, L and PLPT are lower triangular matrices over R, U and QTUQ
are upper triangular matrices over R, D=diag(d;',dy",..,d",0,..,0) is a diagonal matrix
of rank r, d; € R\{0}, i=1,...,r.

A matrix decomposition of a form

A= VU (1)

is called the Bruhat decomposition of the matrix A, if V and U are nonsingular upper triangular
matrices and w is a matrix of permutation.

Let R be a commutative domain, F' be the field of fractions over R. We want to obtain a
decomposition of matrix A over domain R in the form A=VwU, where V and U are upper
triangular matrices over R and w is a matrix of permutation, which is multiplied by some
diagonal matrix in the field of fractions F. Moreover each nonzero element of w has the form
(a'a®™ 1)~ where a’ is some minor of order i of matrix A.

We call such triangular decomposition the Bruhat decomposition in the commutative domain
R.

Let R be a commutative domain, A= (a;;) € R™™" be a matrix of order n, af’j be kx k
minor of matrix A which disposed in the rows 1,2,...,k— 1,7 and columns 1,2,...,k—1,j
for all integers i,7,k€{1,...,n}. We suppose that the row i of the matrix A is situated at the
last row of the minor, and the column j of the matrix A is situated at the last column of the
minor. We denote a®=1 and of = aﬁ i for all diagonal minors (1<k<n). And we use the
notation d;; for Kronecker delta. ’

Let k and s be integers in the interval 0<k<s<n, A"= (aﬁjl
with size (s—k) x (s —k) which has elements ozfjl, i,j=k+1,...,s—1,s, and A) = (ozil’j) =
= A.

Theorem 1 |[LDU decomposition of the minors matrix]|.

) be the matrix of minors

2584



	vestnik - МАТЕМАТИКА

