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IMIOKA3ATEJIU JISSIIYHOBA
JIMHEMHON CUCTEMBI C IOCJIEJENCTBUEM !

st TuHERHO# CHCTEMBI C TOCTAeAeHCTBIEM N3y YAI0TCd KOHETHOMEPHBIE TIOAITPOCTPAH-
CTBA PEINeHui, 331aBaeMble KOHEYHBIM HAOOPOM KOHEYHBIX TOKa3areseil JIsamyHoBa
KOHEYHOIT KPATHOCTH.

Karuesvie caosa: muaelHbIE CUCTEMBI C TIOCTEIEHCTBIEM, TPUBOAUMOCTD, TIOKA3ATENN
JIsamyHoBa, jisiyHOBCKWE MHBAPUAHTHI.

BBenenue

Hamnas paboTa MOCBAIIEHA N3y YEHUI0 CBOCTB pernennuit gud depeninaib-
HOT'O BKJIIOYEHNA

i€ F(flo,z), oc€X, zcR", (0.1)

rae F(o,x) mpeacrasiger coboii kommakTHOe MHOXKeCTBO B R”, a ¥ — KOM-
MaKTHOE METPUYIECKOE TPOCTPAHCTBO, MUHUMAJIHbHOE OTHOCUTE/JIHBHO TIOTOKA ft.
Crenyer OTMETUTDH, 9TO TIOKA OTCYTCTBYET «IIPUHIIUAI TLJIOTHOCTHY JIJIsl Pe-
KYPPEHTHBIX PEIICHUN.
PaccvaTtpuBaemast 37ech cucteMa ypaBHEHUIt C MOCAEIECTBUEM TTOPOXKTa-
€T MOJIYIIOTOK Ha HEKOTOPOM OaHAXOBOM MPOCTPAHCTBE (PyHKIHit. DTO 06CTO-
areabcTBO Briepsbie ormerua H. H. Kpacosckuit [1, riasa 3).

§ 1. OcHOBHBIEe 0003HAYEHNS U OTIPEJICTIECHUS

[Tycrs R" — crangapTHOE €BKJIMI0BO IPOCTPAHCTBO PA3MEPHOCTH N, |T| =

vz*r— mopma B R .............

Paccmorpum cucremy ypaBHeHUit ¢ OCIEAEHCTBHEM, TO €CTh CUCTEMY

i(t) = /0 dA(t, s)z(t + 5), t€R= (—00,00). (1.1)

b

'Pa6ora BEIIOIHEHA MpU (DMHAHCOBOM TIOIEPIKKe KOHKYPCHOTO IeHTpa MuHOGpazoBamust
Poccun (rpantet E06-1.0-5, E07-1.0-100) m PO®U (rpant 06-01-00014).
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x A

u() u()

xt('at(])u) xt('at(])u)
_ Tt
r 0 to—r to t—r t

Puc. 1. [Isuxenue, nopoxaennoe pemenuem cucremb (1.1)

B manbueiitem cucremy (1.1) 6yaeM OTOXKIECTBIATD ...............
0
J(8) :/ dB(L, s)y(t +5), t€ R = (—o00,00). (12)
—-r

Bameuanwue 1. A J. Meunkuc npegiaraer [2, c.131] xapakrepuszo-
BATh ACHMOTOTHYECKOE MOBEJCHUE ................

§ 2. NuBapuaHTHbIE U BIIOJIHE PEryJdgpHbIe MHO>KeCTBa

Onpenemenune 1 (cm.[3],[4, c.110]). IlommuoxkecTBO X( Gymem Ha-
3BIBATH PE2YAAPHOIM (OTHOCUTETIHHO CUCTEMBI ......e.en....

JIemma 1 (cwm. |2, ¢.123]). Hycmv Xy — Pukcuposantoe KonewnomepHoe Au-
nedinoe noonpoCMpPaHcmeso .............

HdJoxkaszaTenasbcTs o. [lokaxkem, 910 ......... [l
§ 3. Teopema 0 IPUBOAMMOCTHU

Mpb1 npeamonaraem (cM. puc. 1), 9T0 MHONHCECTNEO NONAPHO PASAUNHLL NO-
kazameneti Jlanynosa cucmemv. A ne boaee wem CHEMHO U UT MOHCHO YNOPS-
dovumov 6 nopadxe yoweanua. Pacnonoxum byHKImn u'

6asuc? B MOpSIKe BOBPACTAHUS ..........

... uP, obpazyrommue

Teopema 1 (o Tpuanryssitun). Ecau SP enoane peeyaapro, mo:

IIpu xammom ¢ 3amucs L(t) osmauaer ...
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a) matidymea cucmema B (¢ oepanunvennot na Ry mampuued B(t)) u
aanynosckoe npeobpasosanue, npusodawee (A,SP) x B;

6) 6 mnooicecmee {B} ecex cucmem, xunemamuuecku nodobonwz (A, SP),
HATOEMCA CUCTNEMA C HENPEPLIGHOT U 02DAHUMEHHOT GEPTHET MPEY20AbHOT
mampuyeti B(t).

§4. /lokazaTejbCTBO TeOpeMmbI 1

1. Emte pa3 mosicHUM CMBICT HEKOTOPBIX 0003HadeHnl. 3adUKCUpPyeM B MO/
MPOCTPAHCTBE .............

2. Boibepem moka MpOU3BOIBHYIO HENPEPBIBHYIO (DYHKIIAIO ........

3. [TocrponM Teneps GyHKIHUIO £ — B (t) Tak, ........

HaJjee, 13 paBeHCTBA ?(t, 0) = V(t) cremyer HepaBeHCTBO

V(0| < afVOZE)| = ... = dZ(1)| < avF [Ulllwros,  (41)
49TO U TPeOOBAJIOCH JI0KA3ATh. O
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P. S. Ivanov
Lyapunov exponents of linear system with delay

The paper presents the conditions of total controllability of the linear nonstationary
system when a rank of Krasovskii matrix is less than a dimension of the system.
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