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The system of the asymptotic measure of condibiothé two-dimensional linear non-stationary comtro
system and observer has been constructed in themgd®n of Lebesgue locally integrability and orally
boundness of its coefficients on a positive sensi-axfficient conditions of the uniform stabilidép of the
asymptotic identificator and with it of the two-dinsional linear system with locally integrable antegrally
bounded coefficients and observer has been obtamtis report.

Let R" — a vector Euclidean space of dimensiowith norm || x||=+ X' x for eachxOR" (the sym-
bol T means the operation of transpositiol;,, — a space of realmx ) -matrix with the spectral operator

norm

AX
| Al= max 21
PR

i.e. with norm induced by the Euclidean norm inspacesk™ andR"; M =M.
Let us consider a linear non-stationary controtesys

x=Abtx+BHuy XIR", WR", t0, (1)
with observer
y=C'()x yOR". (2

We will assume that matrix function8()l B(] u C(} belong to the class of Lebesgue locally inte-
grable and integrally bounded coefficients [1, 82]Pmatrix function, i.e. such that unequalities

t+1 t+1
suff || A7) [ dr < a<eo, suf | BE)| dr < b<w,
t20 *t t20 *t

1
sudH IC(7)||dr < c<o
t20 *'

are true. Also we will assume that system (1) hagroperty of uniform full controllability.

Definition 1 [2]. The systen{l) is called uniformly fully controllable if numbers >0 andy >0 exist
such that for eacht, 20 and x, OR" measure and bounded contral:[t,t,+0] - R™ exist for every
tO[t, t, + o] such that satisfies the unequalijty(t) [I< y|| %, || and transfer the vector of the initial condition

X(t,) = %, of the syster{il) to the null on this time segment.
Also let us consider the system (1), (2) with radhtrol, i.e system

x=ADx y=C(dx XIR", yIR*, »0, ®)

that has the property of uniform full observability
Definition 2 [3, p.304].The systen(3) is called uniformly fully observable if number> 0 exist such

that for eacht, = 0 every vector of the initial condition(t,) = x, JR" can be defined by observer by the only
way on time segmentl[t,,t, + gl
Let us construct a new system using the systen{ZLandy (output of this system)

= AX+V((UH-C()Y+ B)u XR", (4)

279



MATERIALS OF IX JUNIOR RESEARCHERS’ CONFERENCE 2017
ITC, Electronics, Programming

where §<(t) - measure of condition of the system (1), &)stem (4) is called the system of asymptotic measu
of condition (asymptotic identificator).et us take contral as a linear feedback

u=U()x (5)

Rewriting the system (1), (2), (4) with the cont{®) we get(2n)-dimensional system

X At) B(HU(Y) X
x) \VOC(H) A+ BHU(H-UHC () x

Let X:=x—X With the non-degenerate transformation of varigble

X\ _(E 0)fX
%) \E Elx
let's reduce the system (6) to the form

X _( A+ BYU(D -B(HU(Y X 7
; 0 AD-VOCT () x)

X
Definition 3 [4, p. 61].Upper general Bohl expone@® of the homogenious system
x= At)x ©0 (8)
is a number

Q°(A) = lim Lsup Inll X (k+ 1T, KT,
To+e T yon

where X(t, s), t,s>0 is Cauchy matrix of the syst&®).

Definition 4 [2]. The systen(7) is called uniformly stabilized if for eaclr >0 measure and bounded
controlsU (I and V()] can be constructed such that relatimﬁyv >—q. is true.

Definition 5 [4, p. 259] The syster(il) has the property of global Lyapunov reducicilityrieasure and
bounded contro(5) can be constructed as a linear feedback suchttieatorresponding closed-loop system

x=(AM+BOU(Y) x XOR", 0 9)
is asymptotically equivalent (kinematic simil§d) p. 56-57]to arbitrary preassigned system
z=K(t)z, zOR", t>0, (10)

with locally integrable and integrally bounded miatof coefficientsK (t), t=0.
Thus means [4, p. 57-58] that linear transformation

z=L(H)x ©0,

which is called Lyapunov transformation exists aaduce system (9) into system (10). Herex n) -matrix
L(t) (Lyapunov matrix) for eacht>0 is bouded, reversible, has integrally bounded whdrein satisfies the
following

a t+1 .
sup [IL(t) [|+supllL™(t) [+ suﬁ] | L(7) || d7 < +o.
t=20

t=0 t=0
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Using the method had been proposed by V. Zaitsgwli® problem of constructing control as a linear
feedback for system (1), (2) of a small dimensioihghase space that assure uniform stabilizatiosystem (7)
is considered in this report. Thereby, main restithis report are

Theorem 1 Letn=2, m{1,2}. If system(1) with locally integrable and integrally bounded ¢figents

has the property of uniform full controlability, ggm(3) with the same coefficients has the property ofoumi
full observability, then syste(#) is uniformly stabilized.
In the report [6] the following theorem 2 was prdvey A. Kozlov and I. Ints

Theorem 2 Letn=2, m{1,2}. If system(1) with locally integrable and integrally bounded ¢figents

has the property of uniform full controlability, ggm(3) with the same coefficients has the property ofoumi
full observability, then the corresponding closedp by feedback5) system(9) has the property of global
Lyapunov reducibility.

Basing on thus, theorem 3 have been proved

Theorem 3 Let n=2, m{1,2}. If system(1) with locally integrable and integrally bounded &de

cients has the property of uniform full controlatyil system(3) with the same coefficients has the property of
uniform full observability, then for each locallyntégrable and integrally bounded matrix functions

P:[0, +0) -~ M, and Q:[0, +») -~ M, measure and bounded contrdl5[}] and V ([} exist such that system
(7) with theese controls is reduced to the followipgtem

[TJZ(P(D G(Dj[f], zOR", zOR", t0
V4 0 QM))lz

with some locally integrable and integrally boundedtrix G(t).
Particularly if P(t) = P and Q(t) = Q for eacht>0, P and Q are arbitrary preassigned re@xn) -
matrix, the following is true

Corollary 1. Let n=2, m{1,2}. If system(1) with locally integrable and integrally bounded ¢fde
cients has the property of uniform full controlatyil system(3) with the same coefficients has the property of
uniform full observability, then for each preassgdrreal (nx n) -matrix

POM, and QOM,

measure and bounded contraJg)) and V ([l can be found such that the sysi@nof asymptotic measure of
condition with theese controls can be reduced ¢osystem

[FJZ(P ](?] N
z 0 Q)lz
with the some constant matr& [ M,.

Thence for the two-dimensional linear control sgst&ith locally integrable and integrally boundecto
ficients (1) the foolowing statement implies absiabilization:

Corollary 2. Let n=2, m0{1,2}. If system(1) with locally integrable and integrally bounded ¢fde

cients has the property of uniform full controlatyil system(3) with the same coefficients has the property of
uniform full observability, then for eack > 0 measure and bounded contrdl5) and V()] and Lyapunov

transformation
z
m = L(t)H
X z

exist and reduce the systéif) of asymptotic measure of condition with theesdrotmto the systerfi1) with
constant matrix of coefficientdD such that unequalityRed (D)<—-« <0 is true for each eigenvalues

A(D), i=1,..,2, of matrix D.
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