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system (3) (and system (2)) with these control functions is reducible by some Lyapunov transfor-

mation to the system
@ - (A(t)o+ . A(S(i) ;u) ' @ ' (4)

Corollary 1l Suppose system (1) is uniformly completely controllable and uniformly
completely observable (when uw = 0). Then the closed-loop system is uniformly stabilizable.

T heorem 2 Suppose system (1) is uniformly completely controllable and uniformly
completely observable (when uw = 0). Let the coefficients of system (1) be periodic. Then for any
numbers A\, € R there exist periodic measurable bounded control functions U(t),V(t) and a
bounded periodic matriz S(t) such that system (3) (and system (2)) with these control functions
is reducible by some periodic Lyapunov transformation to the system (4).

Corollary 2 Suppose system (1) is uniformly completely controllable and uniformly
completely observable (when u = 0). Let the coefficients of system (1) be periodic. Then for any
v > 0 there exist periodic measurable bounded control functions U(t),V (t) such that system (3)
(and system (2)) with these control functions is reducible by some periodic Lyapunov transforma-
tion to the system with the constant matriz P whose eigenvalues \; satisfy condition Re \; < —v
foralli=1,...,2n.
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OB YCTOMYMBOM YMCJEHHOM METOJE PEIIIEHUS 3AJAYN
CHHbBOPUHHN C MONPUINTNPOBAHHBIM ®YHKIIMOHAJIOM
JIATPAH2KA

© A.Hd. 3onoryxun

Bapuarmonnas 3ama1a CUHbOPDUHE UMEET BHJ, |
/ |Vu|2dQ — /fudQ —— min (1)
Ha BBIILYKJIOM 3aMKHYTOM MHOXKECTBE

G={ueWy(Q):yu>v¢ u s na T}, (2)

rme Q C R? — orpanmuennas o6j1acTh ¢ JOCTaTOYHO peryasapuoii rpammmeit I', f € Lo(Q) u

¥ € Ly(T') — s3amannble QyHKIMU, YU € W21/2(F) ects crey dbynxmun v € WJH(Q) ma T.
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Baech ¢ — 3ajaHHOE JlABJIEHME YKUJKOCTU Ha IpaHUIle (KHUIKOCTh MOXKET BTeKarTb B (), ecin
u(x) < ¥(x), n He MOXKeT BBITEKATH HU IPU KAKUX YCJIOBUSX), f — MOTOK »KUJKOCTH B {2, u —
HCKOMO€ DaCIpe/Ie/ICHIE JTABJICHHUSL.

Dynknnonasn J(u) He sIBJISIETCST CTPOTO KOSPIUTUBHLIM Ha MHOKecTBe (G M IOITOMY 33243
(1-2) moxxer u He UMeTh perenusi. Ecimn

/ fdQ < 0, (3)
Q

o J(v) — 400, KOTIA H’UHW21 (@ — o0, v € G 1, cle10BaTeIbHO, 33/[aua paspelmma. Yeuosne
(3) obecrieunBaer u €MHCTBEHHOCTH perenus. [Ipemonaraercs, 4To ycaosue (3) BBIIOJIHEHO.
Kiaccuuecknii dbyukiumonas Jlarpanxka umeer suj [2]

1
M(v,l) = J(v)—/lwdl“: 2/|vu12d9—/fud9—/zwdr,
I T
Q Q

V(v,1) € W3(Q) x Ly(T). (4)

Iycrs (Lo(T))" — koHyc HeoTpunaTenbHbIX DYHKIWMIl, HHTErPUPYEMBIX ¢ KBapaToM Ha L.
Touxa (v*,1*) € W4(Q2) x La(T') nasbibaercs cesyioBoit Toukoit dbyuknuonana M (v,1), eciu
BBIIIOJIHEHO HEPABCHCTBO

M(v*,1) < M(v*,1*) < M(v,1%) V(v,1) € Wy (Q) x (Lo(T))*.

NsBectHO, 9T0 ecnu pernenne 3agadn u* CUHBOPUHU B KOSPIUTUBHOM CJIyUae ITPUHAJIEIKUT
npoctpanctey W2(S2), To dynkmmonan Jlarpamka (4) UMeeT eMHCTBEHHYIO CEIIOBYIO TOUKY
(u*, %%), TO ecTh v* = u* mouTn Berogy B Q u l = %LT; nouTu Beoy Ha I') rae n — eIuHUIHBIN
BEKTOp BHeIIHe#l HopMaJn K I'. AHAJIOIrMYHBIA pe3yabTaT CIpaBeIjIuB U JJIsl TOJIYKO3PIUTUBHON
sagaun (1). MoxKHO 1m0C/Ie10BATEIbHO TI0KA3aTh, Y4TO

1) M(u*, 1) < M(u*, %) Vi e (Ly(T)) T

2) M(u*, %) <M (v, %) Vv € W4 (£2); mepaBencTBO BepHo, Taxk Kak —Au* = f B ();

3) €MHCTBEHHOCTH CEJJIOBON TOUKH.

[TpumennTs MeTo Y/3aBBI MTOUCKa Ce/I0BOI Touku dynknuonana M (v,[) B moayKospIw-
THBHOM CJIydae HeJIb3sl, TaK KaK CXOAUMOCTbL UTEPALMOHHOrO IIPOIecca 00EeCIIeUnBaeTCs COra-
COBaHMEM JJINHBI IIara CIBUTa 110 IBOMCTBEHHON MTepeMeHHON [ ¢ KOHCTAHTOH MOJIOXKUTETHHOMN
OIIPEIEeJIEHHOCTH KBaAPATHIHON (pOPMBI MUHUMU3UPYEMOTO (DYHKIMOHAIA, HO B IIOJIYKOIPLIUTHB-
Hoit 3az1a4e (1) kBajparuanas dopma a(v,v) = [ |Vo|2d) mums HeoTpHITATETHHO OTIPe/Te/IeHa.
9710 Tpebyer MoauduUIIUPOBATh PYHKIIMOHAJ JlarpaHxka.

Moudunuposannbiii bynximonasn Jlarpamka L(v, 1) wa npoctpancrse Wi (Q) x Lo (T') onpe-
JlesnM Tak [3):

L(w,1) = J(0) + 5 / ([ - ryv) P2 — 2},

rae r > 0 — const, cumBosn wt ozHavaer max{w,0}.

®Oynkunonas L(v,l) siBiisiercsi BBILYKJIBIM 110 U IIPH (DUKCHPOBAHHOM [ M BOTHYTBIM 110 | 1Ipu
dukcupoBaHHOM v U guddepeHnupyeM mo ['aro mo obouM mepeMeHHBIM U JJIsi [TPOU3BOIHDBIX
UMEIOT MECTO PaBEHCTBA

(VyL(v,0),h) = a(v,h) — (f,h) — /F(l — ryv)Thdl Yh € W),

(ViL(0,1),0) = 1/((1 )t — 1)0dT V0 € Ly(T),
N

r
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e
a(v, h) / VoVhdQ, (f,h) / FhdQ.

Pacemorpum st 3aaun Cunbopunu (1) Meros Yizasbl ¢ MoAudUIMPOBAHHBIM (ByHKITMOHAIOM
Jarpamxa L(v,1).

Baja M IpOU3BOIBHO Hadaphyio Touky [0 € W1/2(T'), koropas siBasercss ciemom ma I
nekoropoit byrkmun u® € WH(Q). Cunras (u¥, (¥) ussecTHbMm, onpesensenm

M1 —arg min L(v,1%);

vEWL(Q)

u

u 3arem onpegensem K1 = (IF — ryuf+1)*. Bnech r nmapamerp ciapura 1o gBoiicTBeHHON TIEpe-
mennoit. s kaskaoro k = 1,2, ... cymectsyior Toukn u* n, ecim ub € W2(Q), equncrsennr.
[ocrenosarenbrocts {uk} exomures k pemrenmo 3amaqn (1-2) [3].

UnciienHas peajn3alus MeTOIa OCYIIeCTBIeHa /s IPIMOYTOJLHON 06aacTi §) ¢ MCIONb-
30BaHEM MeTO/Ja KOHCYHBLIX 3JIEMEHTOB B COYeTaHHM C METOJI0M HI:)IOTOHa BTOPOI'O IIOPAIKaA
peIIeHnsl BCIOMOTATeTbHBIX KOHETHOMEPHBIX 3a,1a4.
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YCTOMYUBOCTHh BU®YPIIMPYIOIINX PEIIEHUN INCKPETHBIX
JUNHAMWYECKUX CUCTEM

© JI.C. 6parumoBa

PaCCManI/IBaeTCH JAUCKPpeTHasA CUCTEMa, OIIUCbIBaeMasd YPaBHECHUEM

Th41 :f(xka)‘)a k:O7172"'77 (1)

rie f(x, \) — 3aBucsmuii o CKaJSIPHOIO IapaMerpa A olepaTop, JAeficTBYOIuii B ruib6epToOBOM
npocrpancree H ¢ nopwmoii || -||. IIpeamonaraercsi, aro omeparop f(x, A) siBisieTcst BIIOJIHE HElIpe-
PBIBHBIM, IIpHYeM BbIIOIHEHO ToxktectBo f(0, A) = 0, To ectb cucrema (1) npu Beex 3HAYECHUSIX
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