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Abstract This paper presents a model of thefirst order first order parametric section with non-periodically variable parameter.
Those systems are used as parts of more complex parametric filters. A formula, describing filter response to any signal with finite
aver age power, has been determined. Obtained results have been illustrated by an example.

Keywords LTV, parametric section

k=N1
l. INTRODUCTION F(t) =y + che‘ Pt C..p.OC, (5
The transmission models of SISO systems (fig. &) ar k:aNl
described [1] byr-operation which is the relation between h "
input x(t) and output/(t) signals of the system. where _ .
Ck =|Ck|ejwk, Cy =Cux, (6)
x(feX y()eY Pe=Ve*tid, Pe= Py )
— > P —
The proper approximation conditions for limited rhen
Fig. 1. The transmission model of SISO system of terms (5) has been expressed by formula:
Those signals are part of various signals spaces. F |_ Re[ pk} <0. (8)

parametric systems theoperation in the time domain can KON

be expressed by:

— state equations In this reason the numbepghave to be seh the left half

plane of Gauss space, fig. 2.

— parametric convolltmon, defined as: Im{p,}
A
y() = [ht.0)x(@)ar (1) x| o
0 |
where
h(t,7) — the impulse response of a system. " | .
o L . R o,
The transmission description of the system using th : :
convolution (1) allow to determine the system remgo i ;
;= . . . o—Fo6—6—16 > Re{p,}
y(t) to any excitatiorx(t), if the impulse respondwt,7) is 1 b
known. The impulse response determination of tistesy | : _
described by equation: R----ooooooo- po----- - J®.
y'(t) +at) y(t) = x(t) , 2) § _
where: ®------ o,
aft) — parametric function, Fig. 2. The configuration of real ,0” and complex’ ,of
further referred as a first order section. The feieation coefficientsp.

of impulse response of higher order parametricesyst . . . .
have been included in work [3]. In this work the In this paper the generalised model (in comparison

) . L earliest models considered in work [3]) of firstder
parametric function variability has been assumed as parametric section, described by eq. (2) with patsim

_pt . function expressed as:
wt)=ay+Ce”", wy,yUR",COR, (3)

noo_ . w(t) = w, +e” (Acos@t) + Bsin(wt)),  (9)

a;(t):wg+k2=‘1cke At w, y ORY,C, OR. (4) where: J
p=ytjw=Cle!,

The parametric functions (3), (4) are only the stibsf A=2|C|cosy, (10)
L%0,00) space (with the omission afy component), so B=2|C|siny
these function are not a representation of any tiomc '
with limited energy. It can be proven [4], that dapction
f(t)e L%0,00) can be approximate by series:
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The functionaft) is the particular case of series (5) fofig. 5. For comparison, in fig.5 a response ofistatry
N=1. section (where(t)=«y) has been also shown.

I THE MODEL OF THE SECTION

The solutions to the equation (2) in closed forra ar
known [5]. For zero initial conditions those sotuts are

determined by equation: 2 b’.’{ti‘.{e‘,‘“”’"‘.‘
; ~ L f&"‘i‘%"’
_ _ t _ 3 > 4 I g ‘ NN N YYOK
y(t) _J‘e (@®-a®)yydr, (11) ‘ \ A '.’#’” i 8
O \ N
where:
t
a(t) = j at)dt . (12)
After using the equations (9), (12) and comprising
formulae (1) and (11) one can obtain the equatioth® <
section model in convolution form: Fig.4. The impulse response of of parametric systém
t variable parametemx(t)
y(t) = [ explay (t-1) 50
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exp[expejt) (Aw- BV)sin(a{;z) ; E:;y— Baw)cos@it) , :

) (Aw-By)sin(@t) - (Ay - Ba) cos@at), e I

y2 + 0.6

A M.

—expey)—— 0 | A

e

x(r)dr, oal L. |
(13) )
whereas the impulse response can be expressed as: o2 Y- //----- L
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h(t, 7) = exp(ay (t - 7) . | ' :
. L : - L >
Aw- By)sin(wt) — (Ay — Bw) cosiyt 2 4 6 8 10
explexpiy) AP BASInGY = (Ay -~ B cosea) |
V2 + Fig. 5. The step responses of first order paramséttions
_explyr) (Aw- By)sin(wt) — (Ay — Bw) cos(a)lt)]). Vi CONCLUSIONS

The proposed analytical model of the first order
eneralised parametric low-pass section with non
eriodically variable parameter allows determinatiof

the system response to any excitation with finiterage
power and limited energy.
©). In opposite to classical stationary sections thpulse
. EXAMPLE responses of parametric section are functions af tw
. . . variables — time, and moment of application of the
For section described by equation (2) the parametgy itation to the input of the system. Variabilitf
function is expressed by equation (7). The wavesooh ;.o meters have an impact to the shape and paranéte
parametric functions are shown in fig. 3. the impulse response. In the stationary state ¢otions
with variable parameters are equivalent to statipna
sections and the advantages of proposed approadisto
in improvement of dynamic properties by a propesicé
of parametric function.

V2 +
(14)

The equations (13) and (14) are describing a caspl
transmission model of generalised first order pataim
section, with variable coefficient described by nfioia

(t)
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function ax(t)) has been plotted in fig. 4. The response of

the system to unit step excitation has been predeint
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Fig. 3. Examples of waveforms of parametric funusiat).



