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The results of numerical calculation of areas of practical stability of parametric
linear systems with variable structure. The problem of stability for a finite period of
time for structurally given set of initial conditions and parameters

Parameters, practical stability, linear systems with variable structure,

disturbance.

In many problems of applied nature, including accelerating technology, phase
trajectories of a dynamical system can have gaps on some surfaces at a time. Thus,
during the motion of a particle in the accelerating electric field rectangular inlet and
outlet of the tube changes the direction of the drift velocity of the particle ] . This
means that the projection of the particle velocity have some gaps. Tasks analysis of
discontinuous dynamical systems |~ include evaluation of areas of stability, tolerance
parameters, guaranteed sensitivity §3,4 . This kind of problem on the basis of general
theorems practical stability for systems with variable structure }, it is proposed to
consider at the same position, and obtain the corresponding estimates in analytical form.

The aim of research — development of constructive algorithms areas of stability
for linear systems with parametric variable structure in the presence of permanent
disturbances.

Materials and methods research. The paper used mathematical methods of
practical and parametric stability on the part of variables. As parameters, in particular,

can be seen and initial conditions in the given structure.
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Explore the practical problem of stability for linear nonstationary parametric
systems with variable structure
dx

a:AC(E(+GC(:a+ feq tel t, i=12,...N. (1)
Here ACC, GOC, te L.t , i=12...N —integrated matrix elements of dimension nxn
and nxm respectively, and permanent disturbance fOC, te § ..t , i=12,...N assumed

known or unknown, but limited.

Let ®, — set allowable state vector x at time te |,7_(0e®,, te }.7), and G/,
Gy =G, — the set of admissible initial conditions and system parameters (1)
respectively.

Definition 1. Unperturbed solution x€0 >0 of system (1) will be called
§2,G¢, @1, T —stable if xCa ¥ @, te |, T for any initial conditions x€,« ¥ G} and
arbitrary a Gy <G, .

If restrictions on the parameters of the state vector and compatible type: x,

aecd,,, te |7, and evaluation of the initial area defined set G*, by analogy

ta?

introduces the concept of &, ®, ,t,, T — stability.

ta?
To obtain the stability of numerical algorithms considered linear and non-linear
constraints }_on the phase coordinates.

For the numerical evaluation of areas of stability consider linear and nonlinear
constraints on the phase coordinates:

GX = | x*Bx<c? :, G¢ = dla*B,a<c? , Gl = Ra|x*Bx+a*B,a<c?
where B, B, — known positively identified square matrix of dimension n and m
respectively. Then unperturbed solution x€0 =0 of system (1) in the sense of definition
1 stability will be called €B,c,,B,,®,,t,,T — stable, and with compatible restriction —
study ¢B,B,, ®,,.t,T -stability .

The relevant stability criteria given. To obtain the necessary and sufficient
conditions of stability in the case of nonlinear dynamical constraints need to set ‘¥,

(., ) approximate hyperplane and use the results (stability criteria).



The algorithms can also be used to calculate the areas of practical stability of
nonlinear systems with variable structure by their previous linearization linearly
independent functions } .

Results. For parametric linear systems with variable structure proved necessary
and sufficient conditions for stability practical, applicable to nonlinear systems by their

previous linearization.

Conclusions
On the basis of general theorems practical stability for parametric systems estimation
algorithms developed regions of initial conditions and parameters associated with

designing real dynamic objects.
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IIpusedenvt  pesynomamel 4ucCieHHO20 pacuema obaacmeu NPAKMU4ecKol

ycmoduueocmu JUHEUHBIX napamvempudecKkux cucmem c nepememtoﬁ cmpykmypoii.



Paccmompenvr nocmanosku 3a0au ycmouuugocmu Ha KOHEYHOM NPOMENCYMKE 8PEMEHU
OJI51 CMPYKMYPHO 3A0AHHBIX MHONCECME HAYAIbHBIX YCA08UL U NAPAMEMPOS.

Ilapamempo, npakmuueckasa yCmOUYUBOCMb, JUHEUHbIE CUCHIEMbL C
nepemenHoll CmpyKmypoil, 603MyULeHUsL.

Hagedeno pezynomamu  uucenvHo2o po3paxyHky ooOnacmeti npakmuyHoi
CMIUKOCMI JIIHIUHUX NAPAMEemPUYHUX cucmem 31 3MIHHOWO cmpykmyporo. Poszenanymo
NOCMAHOBKU 3a0a4 CMIUKOCMI HA CKIHYEHHOMY NPOMINCKY 4acy OJs CMpPYKMYpHO
3A0aHUX MHOIICUH NOYAMKOBUX YMO8 | Napamempis.

Iapamempu, npakmuuna cmiiKicmo, JAIHIUHI cucmemu 30 3MIHHOIO

CIMPYKmMYpOo10, 30ypeHHs.



