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MUHUMAJIBHOE YN CJIO BXO/J10B I CTABUJIN3UPYEMOCTD JINHEMHBIX
AJITEBPO-IN®OEPEHIITUAJIBHBIX CUCTEM !

© A.A. Illernosa

KodeBnie cioBa: muddepennnaabHo-aaredpandeckne ypaBuenns; aaredbpo-anddepennuanibHaag CUCTEMA;
YIIPaBISIEMOCTh, MUHUMAJBLHOE YHCJIO BXOJOB; CTPYKTYpHAs (POPMa; CTAOUIN3UPYEMOCTH; YIPABJIEHUE CIIEK-
TPOM.

Amnnoranus: PacemarpuBaerca ypasiisieMast JnHeliHas cucreMa OObIKHOBEHHBIX M DepeHuaIbHbIX yPaB-
HEHU C TOXKJIECTBEHHO BBIPOXKIEHHOM MATPUIEH TTPU MPOM3BOIHON MCKOMON BeKTOp-byHKImu. Wccaenyorcs
BOIIPOCHI O CTAOMIIN3UPYEMOCTH, YIIPABIIAEMOCTH [TOKA3ATESIMHA JIAMYHOBA 1 O MUHUMAJIBHON PA3MEPHOCTH BEK-
TOpa YIpaBJIeHUs, IPU KOTOPO# CUCTEMa MOXKET ObITH ITOJIHOCTHIO yIpaBjseMa Ha JoboM oTpe3ke u3 obactu
omnpe/iesieHns. JTH MPOOIEMbI U3y YAIOTCA MPUMEHUTEIBHO K CTAIMOHAPHBIM CHCTEMaM C PErYJISPHBIM ITYIKOM, a
TaK>Ke K CHCTEMaM C BEIECTBEHHO-AHATUTAIECKUMU U TJIAJAKUMEU KOIPDUITHEHTAMHA, 18 KOTOPHIX OIPeIeIeHbI
HEKOTOPBIE CTPYKTYPHBIE (DOPMHEI.

Paccmarpupaercs: uneitHas cucremMa 0OBIKHOBEHHBIX T DEPEHITHATBHBIX YDABHEHM
A2’ (t) + Bt)x(t) + U(t)u(t) =0, t €1 = [tg, +00), (1)

rae A(t), B(t) — ussectuble (n X n)-marpuisl; x(t) — uckomas n-mepHas BekTop-pyuknus; U (t)
— zagannas (n X [)-marpuna; u(t) — l-mepras BekTop-dyHKIMs ynpasaeHus. [Ipeamomaraercs, 4To
det A(t) = 0 ma I. Takue cucrembl HazbiBaioTcst anre6po- quddepentmansabivu (A1C). Mepoit nepas-
pererroctr AJIC oTHOCHTENTBHO MPOM3BOMHOM CAYXKWT Tesounciaentnas Bemnuwaa r @ 0 < r < n,
Ha3LIBAEMast HHIEKCOM.

Uccnemyercst Bonmpoc 0 MuanMaabHoM uucyae Bxoaos | < n, npu xkoropom AJIC (1) Bnonne ynpas-
Jsema Ha JioboMm orpeske 1 C 1. JlomyckaeTcst MpOM3BOIBLHO BBLICOKUN WHIEKC HEPA3PEIIeHHOCTH 0
nepemennblii panr marpuibl A(t). AHAIU3 OCYIECTBAAETCS B IPEIIONI0KEHNIX, 00CIeInBAIOIINX Cy-
IECTBOBAHNE HEKOTOPHIX CTPYKTYPHBIX (bopm Jyist cuctembr (1) [1, 2.

Hokazana Teopema 0 MEUHUMAaTLHOM gucyae BxomoB st AJIC ¢ mocTOSAHHBIMA KO3(DDUITHEHTAMN
A, B,U B mpeAnonoKeHnn peryaspHOCTH MATPUIHOTO myyka A + B.

st cucreM ¢ OTHIM BXOJOM B CTATTMOHAPHOM W HECTAIIMOHAPHOM CIydasX HCCIETYIOTCS BOTIPOCHT
0 CTaOMIM3UPYEMOCTH U O PA3PEIMUMOCTH 334 yIpaBIeHnsa mokazarensyu JIsmyrosa. OcHoBHDIE
pE3yJIbTaThI MOJYYeHbI B yCIOBHUAX, rapantupytonux wagnaue y AJIC (1) tak Ha3biBaeMOil «9KBUBa-
JIEHTHOM (DOPMBI», B KOTOPOH pasfenenbl «aarebpandeckasy u «anddepeHimaabHasTy TacTH.
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Abstract: Linear control differential algebraic equations with identically degenerate matrix before the
derivative of the desired vector function are considered. The issues of stabilizability, controllability of spectrum,

1PaBora Bbinonnena npu duxancosoit nogepxxe CO PAH: Murerpanuonnsiii npoext Ne 85 1 Mesk ucipiuidHapHblii
UHTErpanuoHHbH mpoekT Ne 107.
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and minimum dimension of control vector necessitated for complete controllability of the system on any closed
interval from the domain of definition are investigated. The problems are analyzed in connection with time
invariant systems having regular matrix pencils, and also systems with real-analytic or smooth coefficients
possessing some structural forms.

Keywords: differential algebraic equations; algebraic differential system; controllability; minimum number
of inputs; structural form; stabilizability; controllability of spectrum.
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