Teopema. Ecau f(z) ydosaemeopsem ycaosuam f(1/2 —0)
= f(1) u f(z) € C[0,1/2] N V[0,1/2] npu z € [0,1/2], f(z) €
NVI[1/2,1] npu x € [1/2,1], mo

lim max |f(x)+ L Ry\(A)f(z)dA =0,

r—oo0 0<z<1 271
[Al=r

2de Ry(A) = (E — MA)1A.
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PaccmarpuBaeTcs ynpasiseMas CHHIYJISPHO BO3MyINEHHas cucreMa (¢
MaJIbIM IapaMeTpoM > 0) ¢ 3amazapBanueM h > 0 (110 COCTOSIHUIO) CJIe Ly~
IOIIETO BUJA:

dz(t)/dt = A (t)z(t) + A (t)y(t) + Gi(t)z(t — h) + Bi(t)ul(t),
pdy(t)/dt = A (8)z(t) + Asa(t)y(8) + Go(t)z(t — h) + Ba(t)u(t), (1)

rne t € T = [tg,t1]; * € R", y € R™; u € R" — ynpasnenune. HagaibHoe
cocrosiame cucreMmbl (1) z(t) = (), to — h < t < ty, z(ty) = x0, y(to) = Yo
TOYHO HEM3BECTHO M 33JIaHbI JIUIIb OUpaHUYEHud To € Xg, Yo € Yy, IIe
Xo, Yy — BBIIyKJIbIe KOMIIAKTBHI B COOTBETCTBYIOIIUX IPOCTPAHCTBAX, (1) €
€ U(t), to —h <t < ty, U(t) — 3amaHHOE MHOrO3HAYHOE OTOOPaKEHHE CO
3HAYEHUSIMH B BUJE BBITYKJBIX KOMIAKTOB, HEIPEPLIBHOE IO ¢ B METPHUKE
Xaycmopda. Yupasienune u(t), t € T — usmepumbie 1o Jlebery dbynkuum,
yaoBaeTBopsitorue yeyiosuto u(-) € P, P — cjabo KOMIIAKTHOE BBIMTYKJIOE
muo)kecTBO B L5 (T).

PaccmarprBaercs MUHNMAKCHAS 331498, YIIPABJICHUS: CPEIN yIIpaBIeHUit
u(-) € P maiitu ontumanbroe u’ = u°(+), gocrasmsiomniee

e’(ty, p) = J(u") = min J(u(")),

u(-)EP

79



J(u(-)) = max max @(z(t1;u(-), 20, 9(-)),

20€Z0 P(-)€W(-)

rae ¢(-) 3amaHHas BbIMyKJas QYHKIUsS (C KOHEYHBIMU 3HAYEHUAMHE); 2 =

= (2, y'), z(t,u(-), 20,%()), t € T — pemmenne cucrems! (1), ucxonsnux u3
Zy = Xy x Yy upu mexoropoM () € ¥(-) n duxcuposarnrom u(-) € P. Ber-
IIOJIHEHO YCJIOBUE SKCIOHEHIMAIBHON YCTORIUBOCTH JJisl TIOJCUCTEMBI ObICT-
PBIX TIEPEMEHHBIX.

PaccMOTpUM BBIDOXKJIEHHYTIO CHCTeMY, nosydennyto u3 (1) npu y = 0:

dz(t)/dt = Ao(t)z(t) + Go(t)z(t — h) + Bo( Ju(t), (2)
y(t) = —As (t) Aar (t)z(t) — Asy (1) Ga(t)(t — h) — Ay (t) Ba(t)u(t), (3)
rie t € T, Ao(t) = Ap(t) — App(t)An ()A21() Go(t) = Gi(t) —

— Aua(t)Azy (1)Ga(t), Bo(t) = Bu(t) — Ara(t) A () Ba(t).

[ycts Z[t, 7] u X[t, 7] ecTb dyHIaAMEHTATBHBIE MATPUIIBI PEIIEHUT COOT-
sercrBerHo cucreM (1) u (2), (mpu u = 0), npuuem X|[7,7] = E, X[t,7] =0
npu T > t; Z[r,7| = E, Z[t,7] = 0 upu 7 > t.

Marpuny Z[t, 7] upeacraBum B ciaepytomem 6a09u0M Buje [1]:

. le[t,T] Zlg[t,T]
Zlt 7 = ( A ) ’

3nech Z11|t, 7], Zio(t, T, Zoa[t, T], Zoo|t, T| — MaTpuIe! ¢ pasmepamu cooTBeT-
CTBEHHO NXN, N XM, mMXnN, mxXm.

B [2] npuBeznens! onenku mist 6s10k0B Z;[t, 7| (i,7 = 1,2), oupenensito-
IUX ACUMIITOTUKY MaTpuibl Z[t, 7| oTHOCUTENBHO 1t > O:

Z& D1 1] = Xt 7]
/ (dZ3)[t, s]/ds) Az (5) (A1 () 211 5, 7] + Ga(s) Z1Y[s — h, 7])ds,

T
t

28 1] = Y] + / 200t 5 A (s)Y [s, 7lds,

T
t

2O 1 = / 200 5| A (s)Y s, 7lds, k=0,1,2, .

T
t

Z3 Tt 7] = (1/) / Yt, 5)(An () 237 [5, 7] + Ga() Z33 [ — b, 7])ds;

T
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mpmaem Z\V[t, 7] = X[t, 7], ZW[t, 7] = Y[t, 7], Y]t, 7] — bynramentambras
MaTpuIa pemenuii cucrembl pudy/dt = A (t)y, YT, 7] = E.
[Tpumensisi bopmysny Komu, Beinuinem perierne cucrembl (1) mpu HeKo-

TOPBIX 29 € Zy, Y(-) € V(-), u(-) € P:

x(t’ u()’ 20> ¢()) - le[t; 750]160 + Zu[t, to]y0—|—
+ [ (Bult. 160 + (1) Zult, 7Gx — W)+

to
t

+/(le[t,T]Bl(T) + (1/p) Z1o[t, 7] Bo(7))u(T)dT,

to

y(t,u(-), 20,9 (-)) = Znlt, to]zo + Zaalt, tolyo+
to+h

+ [ (Bult. 16U + (1) Zalt, 11Ga ()b — W)+

to
t

—|—/(Z21 [t, 7] B1(7) + (1/p) Zao[t, ) Ba(7))u(7)dr.

to

Ucnonbsys [1], HO myist cucTeMbl ¢ 3amasablBAaHUEM, MOJYYUM CJIELYFOITH
PE3YIbTAT.

Jlemma 1. ITpu 0 < p < g, pg 00cmamowHo mManro, Oif A06WT Zy € Ly,
W(-) € ¥(+), u(-) € P cnpasedausv acumnmomuseckue npeicmasierus:

x(t’ u(): Zo,¢()) = $0(t, U(‘):CUO, ¢()) + 0(1)5 tO <t< tl:
npu to +h+op) <t <t, a(p) =o(1), ap)/p = +o0 npu p — +0,

y(t,u("), z0,9() = —Agy (8) A1 () (zo(t, u(-), mo, ¥ () +

t

+Ga()zo(t = by u(-), 20, 9(1))) + (/1) / Y{t, 7| By(7)u(r)dr + o(1),

to

2de zo(t, u(-), g, ¥(+)) — pewenue cucmemo (2), ucrodawee uz Xy npu Hexo-
mopom (-) € V(-) u durcuposarnom u(-) € P.
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O6osnaunm X (t,u(-), Zo, ¥ (), Y (t,u(-),Zo,¢(-)) coorBercTByIO-
mue mpoekiuu MHOXKecTBa Z (t,u(-), Zo, ¥ (-)) — ancambig TpaekTopuii
z(t, u(+), 20, ¥(+)) cucremsrt (1), ucxoggamux us Zy, npu zekoropom ¥ (-) € ()
u dukcupoBanHoM u(-) € P, Ha TpPOCTpaHCTBA TEepeMeHHbIX T € R" wmm
y € R™; Xo(t,u(-), Xo, ¥(+)), Yo(t,u(-), Xo,¥(-)) — aHasorudHble MpoEKIHUI
muoxkecTBa Zo(t, u(+), Xo,¥(+)) — ancambiusa Tpaekropuit z(t, u(:), zg, ¥ (+))
cucremsl (2), (3), ncxonsmux u3 X, npu () € U(-) u u(-) € P.

Jlemma 2. (3] Cywecmsyem docmamouno manoe wucao py > 0, umo
npu 0 < p < pg das mobwx t € T, u(-) € P, ¥(-) € ¥ cnpasediusol
npedcmasaenus (p(l| X) — onopras gynryus mroocecmea X wa snemenme
[ — (p/’ q/)/)',

(3) p(0IX (1, (), Zo, 9))) = p(pIXot,u(-), Xo,6())) + o(1) pasronepro
nop€ R", p'p=1;

t t
(it) | p(alY (7, u(-), Zo, b (-)))dr = [ p(qYo (T, u(-), Xo, ¥(-)))dT+0(1) pas-
to to
HomepHo no ¢ € R™, ¢'q = 1.
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