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CONSISTENCY AND CONTROL OVER EIGENVALUE SPECTRUM '

We consider a linear control system with an incomplete feedback
t=Alt)r+ B({t)u, y=C{t)x, uw=U(t)y.
We study the problem of control over asymptotic behaviour of the closed-loop system
z=(A@l)+ BO)U@)C(t))z, =€ R". (1)

For the above system, we introduce the concept of consistency, which is a generalization of the concept of
complete controllability onto systems with incomplete feedback. The focus is on the consistency property of
system (1). We have obtained new necessary conditions and sufficient conditions for the consistency of the
above system including the case when the system is time-invariant.

For time-invariant system (1), we study the problem of global control over eigenvalue spectrum. The
objective is to reduce a characteristic polynomial of a matrix of stationary system (1) to any prescribed
polynomial by means of time-invariant control U. By methods of linear algebra, we obtain necessary and
sufficient conditions for global controllability over the spectrum in the case where the system coefficients
have a special form. In that case, we establish that the property of consistency is sufficient for the global
controllability over the spectrum, and under certain assumptions it is necessary too.
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Introduction

We consider a differential inclusion
i€ F(flo,x), oe€¥%, zcR" (0.1)

where F(o,x) is a compact set in R” and ¥ is a compact metric space. System (0.1) generates the
topological flow ... as it was noted by N.N. Krasovskii |1, Chapter 3|. The works [1,3-5,8-10] are

§ 1. Notations and definitions

Let R™ be an n-dimensional Euclidean space and .............
Consider the system

i(t) = /0 dA(t, $)a(t +5), teR = (—o0,00). (1.1)

We identify system (1.1) with ...............

0
y(t) = dB(t,s)y(t+s), teR=(—00,00). (1.2)
0
Remark 1. We note that system y(t) = [ dB(t,s)y(t +s) is ....

-r
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Fig 1. Motion generated by solution of equation (1.1)
§ 2. Invariants sets
Definition 1 (see [8], [9, p.110]). We say that Xg is regular if ...
Lemma 1 (see [13, p.123|). Let X¢ be the .............
P r o o f. We show that .... see section 1 ..... O

§ 3. Reducibility theorem

Theorem 1 (about triangulation). If SP is completely reqular then:

a) there exists a system B and Lyapunov transformation x = L(t)y such that .. .;

b) in the set {B} of all systems kinematically similar to the system (A,SP) there exists a system
y = C(t)y such that ...

§4. Proof of theorem 1

1. We fix some basis in the space .............

2. Take a continuous function ...... -

3. We construct the function ¢ — B(t) so that ........
Then we have

~

Y(t,0) <alVOZW)| = ... = o Z(t)] < avr |Uiz—e: (4.1)

.. Thus, the formula is true. Q.E.D. O
Theorem 2. Let X be Banach space. Then ...

Lemma 2. Suppose that.......

Proposition 1. Let .......

Corollary 1. For any continuous map ... there exist a .....
Hypothesis 1. Theorem 2 is true.

Definition 2. A group is called abelian if

Remark 2. Note that ....

Example 1. Consider the set of all points ... such that ....
Assumption 1. Suppose the function () is periodic.

Condition 1. The function f(z) is nonnegative .....
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I1. C. Usaros, I0. B. Ilempos
CorsiacoBaHHOCTD U YITPaBJI€HUE CHEKTPOM COOGCTBEHHBIX 3HAYEHUMN

Kaouesnie cro6a: TUHEWHBIE CHCTEMBI C TMOCJIEIENCTBUEM, TPUBOIMMOCTD, MMOKA3aTe n JIAmyHoBa, JISITYHOB-
CKHE MHBApPUAHTHI.

YIK 517.917

PaccMarpuBaeTcs JIMHEHHAs ypaBiisieMasi CHCTeMa C HEIIOJHONH 0GpaTHON CBSI3bIO
t=Alt)r+ B({t)u, y=C{t)x, uw=U(t)y.
Uccnenyercs 3a1aua yIpaBIeHAsd ACUMITOTHIECKUM [IOBEICHIEM 3aMKHYTOH CHCTEMBL
= (A) + Bt)U@)C(t))z, =eR" (1)

st Takoil cuCTEMBbl BBOJWTCS TOHSTHE COTJIACOBAHHOCTH. DTO TOHSITHE SIBJISETCS OOOOIIMEHWEM ITOHSITHUSI
[TOJTHOM yIIPABJISIEMOCTH Ha, CHCTEMBI C HEIIOJIHOM 00paTHOI cBa3bi0. Vcciie10BaHO CBOMICTBO COrIACOBAHHOCTH
cucrembl (1), 10JIyYeHbI HOBblE HEOOXOAMMbBIE YCJIOBUS U JOCTATOYHBIE YCJIOBHsI COIJIACOBAHHOCTH CUCTEMbI
(1), B TOM UHCIIE B CTAIMOHAPHOM CJIyYae.

Just cranmonapHoii cucrembl Buna (1) mccemyeres 3azada o rIoGaIbHOM YHIPABJIEHUA CIEKTPOM COO-
CTBEHHBIX 3HAQUEHNI, KOTOpas 3aKII0YaeTCd B IIPUBEICHIN XapaKTEPUCTIIECKOI'0 MHOT'OYJIEHa MaTPUIIB] CTa-
UoHAPHO# cucTeMbl (1) ¢ MOMOIIBIO CTAIMOHAPHOrO yrpasjenusd U K IPOU3BOJILHOMY HAIepe]] 3aaHHO-
My mosimaoMy. C IIOMOIIBIO METOJOB JIMHEHHOM aJredphl MOy IeHbI HEOOXOIUMBIE U JOCTATOYHBIE YCIOBUS
J100aJIbHON yIIPABJISEMOCTH CIIEKTPA B CJIydae, Korja KO3M@UIMEeHThl CUCTEMbl UMEIOT CIIeNUaJIbHBIN BU.
VcTaHOBIIEHO, YTO B 9TOM CJIydae CBOWCTBO COIVIACOBAHHOCTHU SABJISETCS JOCTATOYHBIM, a IIPU OIPEIEJIEHHBIX
IIPE/IIIOJIOXKEHUAX U HEOOXO/IMMBIM YCJIOBUEM IJIOOAJIBHON YIIPABJIAEMOCTHU CIIEKTDA.
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