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Jlanee B pabore mpejicTaB/IeHHbIC PE3YJIbTaThl 0000IAI0TCs Ha JUHEIHbIE aBTOHOMHBIE
CUCTEMBI HEHTPAJILHOTO THIIA C HEIIPEPBIBHBIM PEIICHUEM BHU/JIA:

m m m

%(x(t) + Y Liw(t —ih) = Ajw(t—ih)+ Y Bu(t —ih), t>0, (4)

i=1 =0 =0

rnme L;, ¢ = 1,m,, — IOCTOSHHBIE MaTPUIIbI COOTBETCTBYIOIIETO pa3Mmepa. B kadecTe
HAYATBHOTO ycsioBus cucreMsl (4) 6epercs Habop (2).
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PacemarpuBaercst JiHeliHas cTalMOHAPHAST CUHTYJISIPHO BO3MYIIIEHHAsI CUCTEMa, C 3a-
nazzapiBanneM B cocrosanu (JICCBC3):

(t) = Ayz(t) + Ay (t) + Crax(t — h) + Coy(t — h) + Byu(t), =z e€R™, yeR™, wuwelR,
py(t) = Asx(t) + Agy(t) + Csx(t — h) + Cay(t — h) + Bou(t), teT =10,t],
{wo( 1), 90 (5 1)} = {p(0),9(0),6 € [=h,0)},  {2(0),y(0)} = {zo, yo}- (1)

Bnecy A;,Ci, © = 1,4, Bj, j = 1,2, — 1OCTOSHHBIE MATDPHIILI COOTBETCTBYIONIIX
pasmeprocreit, 0 < h — uucyo, u(t), t € T, —r-Bekrop-pyHKIMs yupasjienus, u(-) €
€ U — MHOXKeCTBO KyCOUHO-HEIIPEPBIBHBIX HA 1’ 1 -BekTOp-byHKIWmiA, ¢(0),1(0) — Kycod-
HO-HeIlpepbIBHbIC HAYAJIBLHBIC 1) - U 7y -BEKTOP-(DYHKIIMU COOTBETCTBEHHO, [l — IapaMeTp,
pe (0,10, <1, mg € R™, yo € R™,

[Tyctb R™ — m-MepHOe eBKIMI0BO IIpocTpancTio, L2 [t; — h,t;] — ruasbeproso mpo-
CTPAHCTBO CyMMUpYeMbIX Ha [t; — h,t1] m-BekTop-pyukimit, M?, 2 L2 [t; — h,t1] x R™,

[To mapamerpam crucrembl (1) TOCTPOMM YUCIOBYIO MATPHUILY

_ (G Gy
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Hll H22
H = (H31 H42>’
vie HY : L — L%« (H9)(0) = Cap(—0 — h)x(0), i = 1,4, j = 1,2, 0 € [-h,0],

X(0) — xapakrepucrudeckast dpyHkius uHTepBasta [—h,0], a TakyKe MOJUHOMHUAJbHBIE

marpunbr P(z) € C™ ) N(\, z) € C0H) 0 L(\) € Crrex(ntetn)  pne o =ny + ny, c=
= rank C. Ilpu dbukcuposannom g > (0 0bO3HAUUM MHOrOOOpa3ue JOCTUKUMBIX U3 HY-
as koneunbix cocroguuit JICCBC3 (1): {X,Y}(u) = {{z(t,n),y(t,n)}, t € (t1 — h,t1),
{a(ty, p), y(ti,1)}; u(t) € U} n BBesem oneparop crykrypsl F, : M2 .. — M2
F, = diag {M (p), M(p)H}, tne M(p) = diag {En,, 1~ En, }.
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Onpenenenne. [Ipu pukcuposanuom p € (0, u°] nazosem JICCBC3 (1) F(u){z,y}-
yrpaisieMoii, ecsin 3ambikanue MaozkectBa F'(u){X,Y }(u), obpasoBaHHOrO IIpu TOM i,
COBIIaJIaeT ¢ 3aMblKaHHeM MHO:KecTBa Im F'(11).

Teopema. Ecau 6vinoanenvl ycro6us:

1) rank P(z) = ni + ny 0as nexomopozo KOMNAEKCHO020 Z;

2) rank N(X\, z) =ny +ny YA e C:eM =z, rankP(z) < ny + ny;

3) rank L(\) = ny + ng + ¢ 0aa HEKOMOPO20 KOMNAEKCHO020 A;
mo JICCBC3 (1) {z,y}-ynpasasema 6 npocmpancmee M2 ..
maavix (1> 0.

HokazaTeabcTBO ocuoBano Ha npumerennn K JICCBC3 meroa mpocTpaHcTBa cOCTO-
stanit [1|, paHroBbIX yesoBuit I -ympaBiisieMOCTH CHCTEM C 3amasjblBaHueM 2| u aHajmse
3aBUCHMOCTH 9THX YCJIOBUI OT MAJIOro ITapaMeTpa, BHITOJTHEHHOM aHAJOTHIHO [3].

Pabora nojaepkana MunucrtepcrBom obpasoBanus Pecriybsiuku Benapych B pamkax
roCyJIapCTBEHHON HPOrpaMMbl HayIHBIX ucciaenoBanuii PecryOnuku Benapyeb na 2011-
2015 rr. (mmdp 3amanus «Kouseprenmust 1.3.025 ).
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The problem on existence of forced periodic solutions in control systems containing
discontinuous hysteresis nonlinearity is concerned. We study the n-dimensional system of
ordinary differential equations with relay nonlinearity and external continuous influence.
Systems of the considered class can be used as systems of the electric drive constructed
with semi-conductor diodes and intended to regulate rotation frequency of a rotor with
an asynchronous electric motor. It is also possible to use these systems when processes in
electric chains of control systems with a nonideal relay and elements from ferromagnetic
materials are described. We offer an approach for choosing coefficients (including feedback
coefficients as well) of the system such that there exist the forced harmonic or subharmonic
oscillatory modes with the certain configuration in phase space. This approach is based on
general problems of nonlinear system dynamics stated by V. 1. Zubov, methods of canonical
transformation theory, and the method of sections for system parameter space suggested for
autonomous systems by R. A. Nelepin. To investigate the system, we use exact analytical
methods, namely, the method of images and the fixed point method. We stress that the
approach allows to find analytically switching instants and switching points of the image
point of the required solution from an auxiliary system of transcendental equations. The
auxiliary system constructing and conditions of its solvability are given in [1]. This work
develops the results obtained in [1].



