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The main result of this paper is the following statement.

T heorem. Let conditions (f1)—(f3) and (M) hold. In addition, assume that there
exist Rg>ryp>0 such that

<w,f(t,w)>H < 0.

for all we H: ro<||w||y < Ro and a.e. tel.
Then problem (1)-(2) admits a solution satisfying ||z (t)||; < Ro, Yt €[0,T].

Sketch of the proof. Let r,. € (rg, Rg) be an arbitrary number and denote
Q={z € C([0,T|; H): lz(t)llg <7+, t €[0,T]}.
For each ne€N set Q™ =QNC([0,T]; H,) and consider the problem

2/ (t) =P, f(t,z(t)), for a.e. t€[0,T], 3
z(0)=P, Mz, (3)

whose solution is considered in the space C([0,T]; Hy).
It is shown that problem (3) has a solution z, € Q™. The existence of a solution of problem
(1)—(2) is obtained from the weak convergence of the set {z,}.

REFERENCES

1. J. Andres, L. Malaguti, V. Taddei, On boundary values problems in Banach spaces, Dyn. Sys. Appl., 18
(2009): 275-302.

2. Nguyen Van Loi, Method of guiding functions for differential inclusions in a Hilbert space, Differ. Uravn.
46 (2010), no. 10, 1433-1443 (in Russian); English tranl.: Differ. Equat. 46 (2010), no. 10, 1438-1447.

3. N.V. Loi, V. Obukhovskii, P. Zecca, Non-smooth guiding functions and periodic solutions of functional
differential inclusions with infinite delay in Hilbert spaces, Fixed Point Theory, 13(2), 565-582, 2012.

Jloit H.B. O HEJIOKAJIbHBIX JUOOEPEHIIMAJIBHBIX YPABHEHUAX B I'MJIbBEPTO-
BBIX ITPOCTPAHCTBAX

C HOMOIIBI0 METO/a HEIIPEPBIBHOCTH, METO/Ia OIPAHMYMBAONIEN (DYHKIIUA U METOJa MPUOJINKEHHUIA,
JIOKA3BIBAETCsI TEOPEMa CYIIEeCTBOBAHUS JJIsl KJIACCA HEJOKAJbHBIX JuddepeHnaabHbIX YPABHEHUI B
IUJIbOEPTOBBIX IPOCTPAHCTBAX. KJ0ueBbie CJI0Ba: HEJIOKAJIBHOE nuddepeHInaIbHOE yPABHEHIE; OIDAHNU-
JUBaOIAs PYHKIUS.

VIIK 517.977

OB AIITIPOKCUMAIINN KOH®JINKTHO-VIIPABJIAEMBIX
OYHKIIMOHAJIBHO-IMNO®PEPEHIINAJIBHBIX CUCTEM
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Karouesnie cao6a: Teopus yIpaBJIeHUsT; yDABHEHUS C 3AMIa3IbIBAHIEM; YPABHEHUS HEHTPAJIb-
HOT'O THUIIA.

st KOH(MINKTHO-YIIPABIAEMBIX CHCTEM (DYHKIMOHAIBHO-IN(M(MEPEHITHATBHBIX YPABHEHUH
PACCMATPUBAIOTCS IPOIIEIYPhI YIPABJIEHUS ¢ TIOBOJIBIPEM, JIBUYKEHIE KOTOPOTO OIUACHIBAETCS
AIIPOKCUMUPYOIIEH CHCTEMON OOBIKHOBEHHBIX UM (PEPEHITUABHBIX YPABHEHMUIA.
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Ara pabora, Bocxojsmmast K [1-3| u mocssiieHHast mporeiypaM yIpaBJIeHus ¢ oBojbIpeM [4],
MHUIIUPOBaHA paboToil [5], B KOTOPOI IIPEJIJIOXKEHO UCIOIb30BaTh B KAYECTBE MOBOJIBIPEl CUCTEM
JuddepeHIualbHbIX yPABHEHUI ¢ 3ala3/IbIBAHIEM alllPOKCUMUPYIOIINE CUCTEMBI OOBIKHOBEH-
HBIX Auddepennuanbabix ypasaenuii 3 |[1-3|. Lesb paboTer — pasBurue mo106HON TPOIIELy DB
VIIPaBJIEHUS /IS JIOCTATOTHO ODOIIEro Kjaacca yHKIHOHATBHO-InMdEpEeHITNaIbHBIX CUCTEM.

[IycTnb aBM2KEHME TUHAMUYECKON CHCTEMBI, OIIIChIBAEMast yPaBHEHUEM 3aI1a3/IbIBAIOIIETO TUIIA

i[t] = f(t,ze[], u,v), t € [to,T], z[t] eR" ueU,w eV, a9 =z[d], ¥€[-h0. (1)

Baech t — Bpemst; x[t] — BekTOp cocrosiHusi B MOMeHT t; h=const >0; x[-] — wucro-
pust npwkennst Ha [t —h,t]: x Y] =z[t+9], J€[—h,0]. Pynkuus z[-| geKuT B KOMIAKTE
Z C C([-h,0],R™), u — yupasienune, v — nomexa, U u V xomnakrabl. Jlonycrumbr m3me-

pumble peasmzain ulto[]T) ={u=u[t] €U ,to <t <T} u v[to[-]T)={v=0[t] € V,tn <t <T}.
Orobpaxkenue f:[tg, T] x C([—h,0],R™") x U x Vi R"™ HempepblBHO, CIIpaBe/JINBA OICHKA

£t 2], u,0)|| < e(1+ n[lax |z[¥]]]), ¢ = const >0,
Ve
Jtst siroboro komnakra D C C([—h, 0], R™) cymecrByer Takoe A(D) >0, urto

|7/ 0) = F(6a" s 0)]| < MD) | max[19] ~ o [9)

/ "
y X [ ]7 Zz [ ] €D ’
u Jij1s Besikoro s € R™ mmeeT MecTo paBeHCTBO

minmax (f (¢, z[],u,v), 5) = maxmin (f (¢, z[], u,v), 5).

Bosemem m €N, Ah=h/m u onpeneaumM anmpoKCUMUAPYIOILYIO CUCTEMY:

gt = £ (£, S(Y[D[],4,9), g = ('~ 1}[] yllt))/Ah, i=Tm, )
telto, T), Yyt eR, acU, eV, ylil[t] =yl IIyZ] — 2[—iAR]||<n, i=0,m.
Buecw Y[t = (y°t], v t],....y™[t]), S(Y[t])[] — nmmeitnsiii cunaiin ¢ ysnamn —iAh Ha

[—h,0] u co smadermsvu B yaaax S(Y[t])[—iAh] =yl [t].
Basupysco na pasouennn Ag = {tj 0<tjy1 —t;<6,7=0, 0,k—1,t,= T} OoyuneMm bopMupo-
BaTh KyCOUHO-NIOCTOsIHHBIE peasm3aiun ulto[-]T) u 0[tg[|T) cornacHo npasusy

=5 Caremipma (7t o)l =00, -
olt] =5 € arg maxmin (f (¢, SV [#5]) [, w, v), 2[t5] = [t51) SR
Teopewma l. Jas awbozo € >0 natidymesa maxue d >0, n>0 v M €N, wmo daa ecex
z[|€Z, m>M u mobux donycmumvix pearusayul Ulto[-]T), v[to[-]T), npu pearusayusx
ulto[]T), o[to[-|T), Popmupyemwx coenacno (3), daa pewernud z[t] u Y[t] sadaw (1) u (2)
6ydem cnpasedauea ouerra ||z|t] — L[] t]]| <e, teto, T).
OrMernM, 9TO JAHHBIH PE3yJIbTaT yCTOHINB K HETOUHOCTSIM U3MEPEHHIl M BHIYUCIINTEIbHBIM
[OTPENTHOCTSIM.
ITycTh Teneph JABUXKEHHE MCXOJHOM CHCTEMBI OLMCHIBACTCS yPABHEHNEM HEfTPaJIbHOIO TUIIA

z[t] — C[t]z[t — h] = A[t]x[t] + Bt]z[t — h] + D[tlu + E[tlv + f[t], t € [to,T], ue€ U, veEV,
z[t] € R", z[ty + I] = w[v], ’ H Ry, 9 € [—h,0], Hw H Ry .. ¥ € [—h,0], (4)
rie byukmun Alt], B[t], C[t], f[t] orpanuuensr u usmepumsl, D[t] u E[t] HenpepbIBHBIL.
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PaccmoTpuM anmmpoKCUMUPYIONIYIO CHCTEMY

O] = AftlylOe] + B[]y [t] + C[t) (y™~V[t] — yI™I[t]) / Ak + D[t]a + E[t],
glil[t] = WEU[] =yl [t]) /AR, i=T,m, telty,T], a€U, v€V, (5)
Yl e R, yllto) =y, ||yl — w[—iAR)| <nAh, i=0,m.

[ycrs K[t] — n x n-marpuna-byukinus takas, aro dK[t]/dt=—A[t|K[t], K[t)] — eauunanas
marpuna, u Y& — b =w[é —to], §[¢ -] =w[¢ —to] upn &€ [to,to+h). Homomum

ult] = u‘; €arg 21161[51 <K[tj]D[tj]u, g[tj]>,
o) = € argmax (K[ Bl olty]), 100+ (6)

glt] = K[t)(alt /K rle—h]—yO e —n]) dé /K (e ]~/ — h]) de.

Teopewma?2. Jas awbozo € >0 natidymesa maxue d >0, n>0 u M €N, wmo daa ecex
m> M u mobwxr donycmumnx pearusayut Ultol-|T), vlto]|T), npu pearusayusxr ultol|T),
O[to[-]T), dopmupyemoviz cozaacro (6), dan pewernud x[t] u Y[t] sadau (4) u (5) 6ydem cnpa-
6€0AUBA OUEHKG Hm[ — Ol H <e, tefto, T).
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Lukoyanov N.Yu., Plaksin A.R. ON APPROXIMATION OF CONFLICT-CONTROLED FUNCTI-
ONAL DIFFERENTIAL SYSTEMS

For conflict-controlled functional differential systems, control procedures with a leader described by
an approximating system of ordinary differential equations are considered.
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