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The classical definition of uniform global contadlility was formulated for linear controllable sgsts
with coefficients from the spade,. It was defined in terms of the Cauchy's matriswth systems with zero

control and matrix at control, and therefore waseffective tool for solving many applied probleffise above
concept of locally integrable systems is generdlirethis paper.

Let R"— n-dimensional Euclidean vector space with nofjm| v X" x (here the symbol means the
transpose operation of a vector or matr@dnsider a linear non-stationary control system

x=At)x+B(tu, xOR", udR™, t=0. 1)

with locally integrable and integrally bounded daménts A and B. If the matrix B belongs also to the space
integrable with a square matrix function, then aeéda

Definition 1 [1]. The systen{l) is called uniformly globally controllable (by Kalmpif there are the
numbero >0 and @ >0, what for allt =0 and £0R™ {0} is fulfilled the inequality

ET[2 Xt DBMBT ()X (t, 1) dré 2 a € IF - 2)
where X(t,s), t,s=0, — Cauchy matrix of systefh) with zero control.

Obviously, this definition is expressed in termghd Cauchy matrixX(t,s) of system (1) with zero con-
trol and the matriB at control. Since the Cauchy matrix is absolutglgtinuous, then the existence of the inte-
gral in (2) boils down to the question of integidpiof the square matrixB. If the latter is not integrable with
square, this integral does not exist, and, theeeflor systems (1) with such matrB denition 1 does not make
sense. E. L. Tonkov [2] introduced a different diibn of uniform global controllability, equivalédefinition 1
in the case of the integrability of the square iRaB which also holds for the case when the matrixoatrol
does not belong to the space of integrable withsth&re of functions.

Definition 2 [2]. The systen{l) is called uniformly globally controllable (by TonKoif there are the
number 6>0 and y>0, what for all t=0 and x,0R" there is a measurable and bounded control

u: [ty t, +ol - R for all tO[t,,t, + o] satisfies the inequalityjut)ll<y ||, || and translating the vector of
the initial condition x(t,) = X, of systen{1) to zero on this segment.

This definition fully describes the content, bebethat the concept of «uniform global controllaigii
However, it does not provide effective means fa& #stablishment of uniform global controllability gystem
(1), such, what has the definition 1. The questiwrefore arises of finding the conditions simtiar(2) on the
basis of which we could talk about the presenctheflinear system (1) with locally integrable antegrally
bounded coefficients properties of uniform globahirollability. The study of this question was d&ato the
article [3], which for system (1) introduced thencept of properties oH (8), definition is equivalent to 2.

This article provides a generalization of the diébn of uniform global controllability in terms ahe
Cauchy's matrix and of the matrix at control forelar control system (1) with locally integrable antkgrally
bounded coefficients, which is equivalent to deiim 2 (by Tonkov) and definition 1(by Kalman) (fdre case
when the coefficientsA and B also belong to the spads ).

For any numbett >0 and an arbitrary matrix functionS(t) ={d;(t)} =T =T denote bysignD(t) ma-
trix function of the formsign D(t) = {signd;(t)} - =Tn? heresign: [0,+0) - {-1,01} is the Signum function,

i.e. function of the form
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1 for all ssuch,that f(s) >0,
sign f(s) =<0 for all ssuch,that f(s) =0,
-1 for all ssuch,that f(s) <0.

Definition 3. The systen{l) is called uniformly globally controllable if the@e the numberg >0 and
0>0, whatforallt=0 and £OR™ {0} is fulfilled the inequality

& [ X (t,1)B(7) Bign(BT ()X (t5,1))dr € 2 5 €.
where as before,X(t,s), t,s=0, — Cauchy matrix of systefh) with zero control.

Fair of the following theorems:

Theorem 1.Let the matrixB is integrable with a square matrix function. Tlystem(1) with locally in-
tegrable and integrally bounded coefficients uniity globally controllable by definitiod (by Kalman) then,
and only then when it is uniformly globally contadile in the sense of definitich

Theorem 2.Let the matrixB is not integrable with square. The syst@hwith locally integrable and
integrally bounded coefficients uniformly globadlgntrollable by definitior2 (by Tonkov) then, and only then
when it is uniformly globally controllable in thersse of definitio3.
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This article considers the possibility of increasgithe performance of digital signal processing (D88
ing parallel computing techniques. The featuresisiig FPGAs are given. The advantages of using FRGA
DSP processors are compared.

Introduction. The term "digital signal processing» (DSP) cowergide area, the boundaries of which are
difficult to determine. Often the hallmark of diglitsignal processors is the presence of hardwameosufor the
"multiply-accumulate" operation (MAC). MAC is redert to the computation of the sum of products:

y=2 kDx. (1)
i=0
This amount can be considered approximately equidlet integral
[t @
t

to which a large set of mathematical methods afaignalysis is reduced [1].

One of the main requirements for digital informatjorocessing systems is high performance. To aehiev
high speed computation is possible with the helfheftechniques of parallel calculations, whichriast cases
use integrated circuits (ICs), such as Field Prognable Gate Array (FPGA).

ICs of this type are programmable logic array (PL&tween the elements of which electrically sveitthon-
nections are laid. This allows you to configureitigividual components and establish communicaiietween them
by loading the FPGA data stream including the megucircuit and switching nodes. As a result tlouired digital
circuitry is generated out of the available resesiio the composition of the PLA. This digital citcy can be easily
modified. Modern FPGAs have a large amount of ness reaching millions of equivalent logic gatest imake up
hundreds of thousands of logic cells, which alltivesdesign of digital devices of any complexity. [2]

Since its introduction FPGA devices have been jostl as superior signal processors in price / per-
formance ratio. But compared to the relatively ghedcrocontrollers and signal processors, FPGAsatqus-
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