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B pabome uzyuaemcsa oona epanuynas 3a0a4a OnmMuUMAaibHO20 YRPAasieHus OUcKpem-
HbIMU O8YXNAPAMEMPULECKUMU CUCTEMAMU NPU HATUYUY QYHKYUOHATbHBIX 02PAHUYEeHUT MU-
na Hepagencme na cocmosiHue cucmemsvl. JJokasan ananoe OUCKpemHo20 Ycao6us MakCUMyma.
Hccnedosan ocobulil criyuail, m.e. ciyuaii 8blpoACOeHUss OUCKPEMHO20 NPUHYUNA MAKCUMYMA.

KiaoueBble ciioBa: 3aJa4a ONTHUMAJIbHOI'O YHPAaBJICHUSA, NOIMYCTUMOC YIHPABJICHHC,
ycioBue ONITUMAJIbHOCTH, ocoboe YyiipaBJi€HHUEC, Z[I/ICerTHHﬁ MNPUHIUIT MAKCUMYMaA.

Hauunas cpeaunbl 60-x rooB XX Beka BHUMAaHHE MHOTMX CHEIHAAIINC-
TOB HAayaJIM MPHUBJIEKaTh MHOTOMIApaMETPUIECKUE, B YACTHOCTH, JBYXIIapaMeT-
pUYECKHE TUCKPETHBIE CUCTEMBI YIIPABJICHUS, KOTOPbIE B MPHIIOKEHUIX MOJIE-
JUPYIOT NMPOoOJIeMbl GUIBTPALUN HU(PPOBBIX MACCUBOB JaHHBIX 00pabOTKU U
BU3YaIM3al[M1 N300paKeHUI pa3IMyuHON MPHUPO/IbI, BOZHUKAIOT B TEOPUH KIle-
TOYHBIX MalIMH U ap (cM. Hampumep [1-4]).

Bce 310 nMKTyeT KaueCTBEHHOW CO3/IJaHUE TEOPUH SKCTPEMalIbHBIX 3aau
B MHOTONAapaMEeTPUUYECKUX M B YAaCTHOCTHU, ABYXIAPAMETPUUECKUX CHUCTEMax
ynpasieHusi. OJHUM U3 MEPBBIX pabOT MOCBSAIICHHON BBHIBOLY YCIOBUI ONTH-
MaJbHOCTH B JIUCKPETHBIX JBYXIApaMETPUUECKUX 3a/a4ax YIpaBJIeHUs, MIPe/-
CTaBJISIFOIIMNA cO000# nuCKpeTHBIH aHanor cuctembl ['ypca-IlapOy, sBusercs
cratbst O.B.BacuibeBa u @.M.Kupumiosoii [5]. B [6] Obuin mosydeHsr pas-
JUYHbIE HEOOXOAMMbIE YCIOBHUS ONTUMATIbHOCTH THUIA MPUHIIMIIA MaKCHMyMa
[loHTpsirnHa, a B yCTaHOBJIEH aHAJIOT IPUHLIMIIA KBa3UMakcuMyMa ["abacoBa-
KupunioBoi.

Pa3zpaboTka Teopuu 0COOBIX YNpaBIEHUH B JAUCKPETHBIX JIByXIapaMeT-
PUYECKHX CHCTeMaXxX MpeACTaBISIONMe COOOM JUCKPETHBIA aHAJOr CUCTEMbI
I'ypca-/lap6y Hauunaercs c padot [7, 8] K.b.Mancumosa.

Bo Bcex atux pabotax mpearnosaraiach, 4YTo yHpasistoliue (QyHKIUU
BXOJIST B MPABYIO YacTh CUCTEMBI, YpaBHEHH. Mex a1y TeM cpelu 3a/1ad ONTH-
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MaJIbHOTO YIPaBJICHUs] CUCTEMAaMH C PaclpeieIeHHbIMU NapamMeTpamMu OoJib-
II0I MHTEPEC BBI3BIBAET TAKXKE 3a/1a4M YIPABJICHUS, B KOTOPHIX YIIPABIISIONINE
(GYHKIMH, SBISAACH COCPENOTOYCHHBIM BXOIST B T'PAaHWYHbBIE YCIOBHS (CM.
Hamp. [9]). Takue 3amaum ynpaBiieHHsS HA3bIBAIOTCS TPAaHUYHBIMH 3aJadyaMu
yIIpaBICHNUS.

B paborax [10-13] momy4eHsl psii HEOOXOIUMBIX YCIOBHI ONTHMAIBHO-
CTH B T'PaHUYHOMN 3ajjaue YNpaBJICHUS IUCKPETHBIMH JBYXIapaMeTPHUECKUMHU
cucrteMamMu 0e3 (pyHKIIMOHAIBHBIX OTPAaHUYCHNUI HA COCTOSIHUE CUCTEMBI.

Hcxonst u3 sToro, B paboTe M3ydaeTcsl OAHA T'paHUYHAs 3aja4da ONTH-
MaJIbHOTO YIPABJICHHUS JUCKPETHBIMU ABYXIapaMETPUYEeCKUMH CHCTEMaMH
IpU HATMYMK (QYHKIIMOHATBHBIX OIPAaHUYEHHH TUIAa HEPABEHCTB HAa COCTOSTHUE
cucteMbl. Jloka3aH aHAJIOT TUCKPETHOTO YCIIOBHS MaKCHMyMa M HCCIIEIOBaH
cilydail ero BBIPOXKICHUS.

ITocranoBka 3aga4yu. PaccMoTpuM 3a1adyy 0 MUHIMYME TEPMUHAIBHOTO
(dhyHKIIMOHAA

So(u) =0, (alx )+ 0,V (2t %)), 1)
P OrPaHUYEHHAX

u(x)eU cR", xe {Xg,Xg +L..., % —1}= X, 2)
$i(W)=0" @)+ 0, (z(t;, x,)) <0, i=Ls, ©)
2(t+1,x+1)= f(t,x, z(t,x), z(t +1,x), z(t, x +1)),
(t,x)e D=TxX =
={(t,x):t=ty,tg +1,...t; =L, X = Xg, Xg +1,..x; —1}, (4)
2(t,,x)=a(x), xe X Ux,, 2(t, %) =b(t), te T UL,
a(x)=blto),
a(x+1)=F(x,a(x)u(x)), xe X, (5)
a(x,)=a,

3nech u(x)— I —MepHbIi BekTop ynpasisomux ¢yHkiuii, U —3ananHoe He-
MyCTOE W OTPAaHMYEHHOE MHOXKECTBO, j(i), i=0,s, j =1,2 —3a7aHHbIE JBAXK-
IBl HempepbiBHO uddepeHimpyeMble ckamspusie pyskmmm, T (X, z,1,m)
(F(x,a,u)) 3agannas N—MepHas BeKTOP-DYHKIHS HEIPEPBIBHAS [0 COBOKYII-
HOCTH TIEPEMEHHBIX BMECTE C YaCTHBIMH IpomsBoxubiMu 1o (z,1,m),(a) mo
BTOPOTO TOPSIKA BKIoUnTenbHO, b(t) — 3axannas N —MepHas IMCKpETHAS BEK-
TOp (YHKIMSA, 8, —3aJaHHBII TOCTOSHHBIN BEKTOp, YTpaBicHUE u(x) maso-
BEM JIOMYCTHMBIM, €CIi cooTBeTcTBYIomee emy peurenne (a(x), z(t,x)) cucre-

MbI (4)-(5) ynoBieTBopsieT orpanudeHusM (3).
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B pa6orax [10-13] usyduena 3amaua tuma (1)-(5) 6e3 QyHKIHOHAIBHBIX
OrpaHMYCHUH U TIPU OIPEJICIICHHBIX TPEANOI0KEHHSIX TOKa3aHO HEOOX0qMMOe
yCJIOBHE ONTHUMAJIBHOCTH TIEPBOTO MOPSAKa B (hOPME JUCKPETHOTO YCIOBHSI
makcumyMa. Ipeamaraemast paboTta MOCBSINEHA JOKA3aTEIbCTBY aHAIora JINC-
KPETHOTO YCIOBHSI MAKCHMyMa M CCIIEIOBAHO 0COOOTO CITydast.

Heo0xoaumoe ycjioBHEe ONTUMAJIBHOCTH. THNa JHCKPETHOr0 MPUH-

uuna maxenmyma. Cunras ( U(x),a(x), z(t,x) )- duxcupoBanmbiM mOMyCTH-
MBIM TIPOLIECCOM, I V(X) TIPOH3BONBHBIM IPOLECCOM.

Brenem 0003HaUEHUS
H(t, x,z,I,m)=y, - f(t,x,z,1,m)

M(x, a,u, p,)= p/F(x,a,u),
M ([x] = p.'A F[x]
() roi) 1u)=1i:s;u(x)=0, i=Ls)j

oH )[t, x] _OH(tx, z(t, x), z2(t +1,%), z(t, x + 1), (t, X))

H O, [t x] = = |
oz oz
H O\ [t x] = oH VTt x] _ oH (t,x, z(t, x), z(t +1,x), z(t, x+ 1), v, (t, X))
o 8I B ] |
H(i)m[t’x]_ Ort, X] _ oH(tx, 2(t, x) 2(t +1 x), 2(t, x + 1), (t,x))’
om om
M 0pq = M DX _ M (x a(x).u(x). pi(x)
T da da '

A,0MIX] _ oM (x,a(x).v, p,(x)) _ M (x,a(x).u(x). p, (x))

A\,M (i)a[X] = =
aa aa aa
3neck ¥ (t, X) u P, (X) SABJIAFOTCS COOTBETCTBEHHO PEIICHUSIMH CIIETYIONINX
3aj1a4
(i) ()
0z ol am
oH Ut —1X
vt —1,x-1)= [all]
aH t X —1
(i)
Vi (tl -1, —1) - _ a(pz (;(tv Xy )) : ©)
z
H O
X t X
pi(x—1)= aa[ Lyt —1x-1)- a[|0]
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a(/’l(i) (a(X1 ))

Pi (Xl _1)=_ oa TV (to -1 _1)- (7)
JlomycTuM, 4TO MHOKECTBO
F(x,a(x)U)={B:B=F(x,a(x)v), ve U} (8)

BBIIIYKJIO.
Ilycte €€ [0,1] IIPOU3BOJIBHBIA YHCIIO, a V(X)G U,xe X kak otme-
YEHO B BbIILIE IPOU3BOJIbHBIN BEKTOP YIPABIAIOLUINX BO31EHCTBUM.
UYepes (a(X;S),Z(t,X;S))- 0003HaUMM peIIeHHEe CIEIYIOIIEH BO3MYIIEH-
HOW CHCTEMBI
2(t+1,x+Le)= f(t,x z(t, x;e), z(t +1, x;€), z(t, x + L €)),
2(tg, x;e)=a(x;e), xe X Ux, (9)
2(t,xp;€)=b(t) te T UL,
a(xo :€)=blto),
a(x+1:e)=F(x,a(x:e)u(x:e))=F(x,a(x:e)u(x))+
+elF(xalx:e)v(x)-F(xa(x:e)u(x)) | (10)
a(x,: €)= a,.
MOJIOKHM 10 ONPEETICHUI0
oz(t, x;¢€)
=00 a= )|
y(t, X) u 0((X) SIBJISIIOTCS. COOTBETCTBEHHO PEIICHUSIMHU CICOYIOIINX 3a7ady,

COOTBETCTBYIOLIHUE JOIIYCTUMOMY IIPOLIECCY (U(X), a(x), Z(t, X))
y(t+1x+1)= f,[t, x]y(t,x)+ f[t, x]y(t +1,x)+ f[t, x]y(t,x+1), (1)
y(t,, x)=a(x), xe X ux,
y(t,x,)=0, te T UL,
o(x +1) = Fa[X]ou(x)+ Ay F[X],  xe X, (12)
a(xg)=0.
[lepeiieM K BBIYICIICHHIO IPUPAILCHHS (yHKIMOHANA S, (u), COOTBETCT-
BYIOIIECE CICHMAIIBHOMY TPUPAIIEHUIO AU(X; 8) = u(x; 8)— U(X) YHIpaBICHUSA u(x)
ITpu nomou popmysnsl Teitnopa nomyunm

S, (u(x£) -8, (k) = o, " (@(x;; ) - 9" (alx, )]+

’

0.l 5600, el )= 22 B0
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’

+ a(/)z(l) (azz(tl, . )) Y(tlv Xl) ]+ 0(8)- (13)

[Mpuaumas Bo BHEManue (11), (12) dpopmyny npupamenus (13) MoKHO
MIPUBECTH K BHIY

s, (u(x;e)~S, (U(x)) = g[—f’%(';(a(xl))a(x ), 00" ltx)) o

" ) = y(t, % )+
% -1 , %1 (i)
2P (arlx-+1)- Z[—aaMaa[X] (x)+
t-1 -1 , (i)
+22[ y(t+1, x+1) [t’x]y(t,x)_
t=ty X=X, 0z
(i
al[t LI 1,x)—a|_|an[;[’x]y(t, x+1) [+ ole). (14)
U3 Ttoxxnects
X =1 X =1
Z p’(X)a(x +1)=p’(x Z p(x -1 (15)

t-1x-1

S Sy = 5 Srl-x-1ytn=S Swl-1x-Dylx)+

t=ty X=Xg t:t0+1x Xg+1 t= tox Xo

t,-1 -1
+ 20 (-1 x —1)y(t X )+ Zw (t ~Lx=2)y(ty, x)- Z\v (to =L x=1)y(to, )+
t=t, X=X, X=X,
+ '//(tl _1’ Xy _1)y(t11 Xl)_ ‘//(to _1’ Xy _1)y(to 1 Xy )’ (16)
t-1x-1 t-1x-1
2 2DHIEXY(E+1Lx)= 3 Y H -1 x]y(t, x)+
t=t, X=X, t=t, X=X,
X -1 X1
+ Y H Tt —Lx]y(t, x)— X Hy [ty =1, x]y(to, x) (7)
X=X, X=X,
-1 %1 -1 x-1
EZH [t, x]y(t,x +1)= ZEH [t, x =1]y(t, x)+
t= totilx0 t=ty X=X, (18)
+ ) H It x —10y(t x, )
t=t,
SlcHo, 9TO
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-1 X =1 ,

Y b, (ax+1)= p; (x, ~Delx, J+2. i (x=Tar(x), (19)
- -1 x-1 1
YD v (LX)t +1x+1)=
t=ty X=X,
-1 x-1
=D Yy, t-Lx-1)y(t, x)+ Zl/llt 1% -1y(t,x )+
t=ty X=X, =t
-1 -1
+21//. -1 x- 1Y(t1,X)—ZWi (to —l,x—l)y(to,x)+
TYi (tl -1x _1)y(t1' X)_ Vi (to -1x _1)y(to d X)' (20)

-1 x—1 oH (i) t, X -1 -1 oH (i) t, X
ORIt x] y(t+1x)=)] 2# y(t, x)+

=ty X=X al t=ty X=X, ol

& oH It —1,x] = oH "t —1, x] 1)
+z . 1 y(tl’ )__2 g ’ Y(to, )1
X=X, al X=X, al
S oH"tX] & oH Tt x 1]
+1)= —Vy(t, X))+
ZZ S Yt x+d) ZZXO S y(tx)
& oH Ort, x, —1]
- = < - t, )
+; Syt
C yuerom toxzaects (19)-(21) u3z popmyisl npuparienus (14) nonyuum
EPYN0S 0
5, (u(ce)- 5, (u(c)= e 0% C0 o) S0 EbR) iy,
oa 0z
, %l oM V[x] S (i
+p (=Dl )+ X ] p (x~Der()- s o) 1= XA MU+
-1 x-1
+ 2 D (t-1,x-1)y(t, x)+ Zz//, t—1,x —1)y(t,x )+
t=ty X=X, =4
— oH O, —-1,x] (22)
+ 3 (-1 x-)y(t, x)- X Yex)-
G oH I, x -1 < oH Yt x, —1]
- — " =yt —1 =yt x )
ZZ el X)+§: Syt x)
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W3 pasnoxenus (22), ¢ yueToM Toro (pakra, 4to ¥; (t, X), p; (X) SIBJISIFOT-
CsI COOTBETCTBEHHO peI_HeHI/I}IMI/I 3a1ad (6), (7), nomydaum
S, (u(x;e))—=S; (u(x))=—¢ EA M O[x]+0(), i=0,s. (23)
X=X,

[Tpu nomoru pasnoxxkenuit (23) nokaspiBaercs
Teopema 1. Ilpu caenaHHBIX NPEANONOKEHHUSIX Ui ONTHUMAJIbHOCTU

JIOTTYCTUMOTO yIIPaBJICHUS U(X) B 3amaue (1)-(5) Heo6xoaumo, 4TOOBI Hepa-
BEHCTBO

min XfA M D[x] <0, (24)

i€d(u) x=x,
BBITIOJIHSIIOCH ISl BCEX V( )e U, xe X.

Heo0xoaumple yc10BHsI ONITUMAJBHOCTH 0COOBIX YIIPABJICHUIA.
IlepeiineM K uccieI0BaHUIO 0COOOrO cilydas, T.€. Ciiydasl BBIPOXKACHUSI HEO0O-
XOJMMOTO YCIIOBHUS ONITUMAIBHOCTH (24).

Cnenys [14] BBenem.

Omnpepgenenue 1. [lonycTuMoe yrnpasieHue V(X) Ha30BEM

KPUTHYCCKUM OTHOCUTCIIBHO SKCTpCMAJIN HOHTpHrI/IHa U( ) CCJIn
- l i
min Y A X)M(')[x]zo. (25)

Onpenenenne 2. Dxcrpemans [lonTpsruna u(x) Ha30BeM 0co0oi B
cMbIcie npuHiuna Mmakcumyma IlonTpsruna B 3agade (1)-(5) ecnu cymecTByer
COOTBETCTBYIOIIEE € KPUTUUECKOE TOIIYCTUMOE YIIPABICHUE V(X) # UlX).

B nanpneimeM uepes Jl(u) OyzneM 0003Ha4aTh MaKCUMaJbHOE IMOJI-

MHOKeCTBO HHIeKcoB i3 J(U) Takoe, 4To
X—1 .
YA M Ug=0, ie ;)
X=X

JUISL BCEX JOMYCTUMBIX YIPaBICHUH, KPUTUYECKUX OTHOCUTEIBHO u(x).

[TepeiineM kK BBIBOAY HEOOXOJUMBIX YCIOBHH ONTHMAIBHOCTH OCOOBIX
yIpaBJieHUH.

Honyctum, uro B 3anaue (1)-(5)

f(t,x,z,1,m)= Alt,x)m+ f,(t, x, z,1). (26)

3nech A(t,x)- 3aJaHHas NXN—MarpuyHas QyHKLuS, f(t,X,Z,I) 3a-
JlaHHasi N —MepHasi BEKTOpP-(QYHKIIMS, HENpepbhIBHAS 1O COBOKYIMHOCTU Mepe-
MEHHBIX BMECTE C YACTHBIMM MPOU3BOJHBIMU 10 (Z,I) JI0 BTOPOTO MOpsiiKa
BKJIIOUUTENBHO.
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Iycts ®(X,s)—(NXN) MaTpianas QyHKIWS, SBISIOMAs PEIICHHEM 3a-
Ja4qu

®(x,s — 1) = d(x,s)F,[s], ®(x,x-1)=E.
[Tonoxum
Qlt,x,s)= Xz_:l[ R(t,x:ty =1, 1-1)—R(t,x :ty —1,7)f, [ty =1 7]}P(t,5)+
T=s+1

+R(t,x 1 t, =1, x - 1)d(x,s),
3nech R(t, X;T, S) (n X n) MaTpuyHask GYHKIUS, SBIISIOMIASCS PEIICHUEM 3aaun
R(t,x;7-1,5-1)=R(t,x;7,5)f,[7,5]+ R(t, x;7 -1, 8)f, [t -1 8]+ R(t, x;7,s 1) [r,5-1],
R(t,x;7—1,x—1)=R(t,x;7,x—1)f [z, x-1],
R(t,x;t—1,s-1)=R(t,x;t =1,5)f, [t —1,5],

R(t, x;t-1,x—1)=E.
U BBe/IeM 00O3HAYCHHE

L(.5)=-0 06,70 0 5) 0, 0) 70 D g, )

%1 2n g (i) 214(@)
+ 3 [cp'(x,f)%cp(x,s)@ [Q’(t,x,r)%()(t,x,sh

x=max(z,s 1 a t=t,

(R et G

It : 9*HIt, X
a o Qt+1x,5)+Q(t+1x,7) 02

+Q(t+1, x,r)#Q(Hl, x,s) |l (27)

CrpaBennusa.
Teopema 2. Eciau mMHOxkecTBO (8) BBINYKJIO, TO A ONTUMAJIbHOCTU

0Cco00T0, B CMBICIIE PUHIIAIIA MAKCUMYMa, YIIPABJICHHS u(x) B 3amaue (1)-(5),
(26) HeoOX0aMMO, YTOOBI HEPABEHCTBO

mm[xixi A, F 1L (7,5)A, F[s]+

i€l
T=Xq5=Xg

Qlt, x,s)+

X1 x-1

+2) [ Y AM x1o(x,s)A o FIsT 1|<0, (28)

X=Xy =X
BBITIONHSUIOCH [T BCEX KPUTHUECKHX OTHOCHTEbHO U(X),X€ X momycTiMbIx
ynpasnennii V(X),xe X.

Jloka3aTesnbCTBO TEOpEMBI 2 IPOBEJEM B JiBa dTana. CHavana JoKaxeM,
YTO COOTHOIIEHHE (24) MMEeT MECTO Uil TaKUX KPUTHUECKUX JIOMYyCTUMBIX

ynpaBneHHﬁ V(X) , AJIs1 KOTOPBIX
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X—1

min Y A,..MP[x]<o0. 29
ieJ(u)\Jl(u)% oM IX] (29)

Homyctum ob6patHoe. IlycTh CyIIecTBYeT KPUTHYECKOE AOIYyCTUMOE
yIpaBlIeHUE V(X), Xe X. Takoe 4To

Y A M UIX] > 0. (30)

HO IIpHU 5TOM

X—1 % -1

min| > Y Ay, FT7lL (z,5)A, FIs]+

iedy(u) T=Xy S=Xo

+Z EA Ixje(x,s)A,F[s] ]> 0. (31)

X=Xy S=Xg
ITo onpeneneno
- oz(t,x: e - 2%z(t,x: e
it x)= 2URE) v 2 b))
o€ o€

a(x)= aa(axf) e a?,(“) (32)

W3 BBeeHHBIX 0003HAYEHUI Cpa3y CIEIyeT 4TOo y(t X) (t X) ( )V(X)

V(t,x)=

SABJIAIOTCA COOTBECTCTBCHHO peIJ_IeHI/IHMI/I CHeI[yIOH_[I’IX 3a1a4
y(t+1,x+1)= f,[t,x]y(t, x)+ f,[t, x]y(t +1, %)+ f[t, x]y(t, x +1),

y(to, X)=0(x), xe X ux, (33)
y(t,xy)=0, te T ULy,
Y({t+1x+1)= f,[t,x]V (t,x)+ f[t, ]V (t +1,x)+ f.[t, x]Y (£, x +1)+

+y/(t,x)f [t x]y(t, x)+ Yt x) f,[t, x]y(t +1, %)+ v/ (t +1, ) [t, x]y (t, x)+

+y/(t+1x)f, [t, x]y(t +1, x), (34)
Y(t,,x)=V(x) xe Xux; Y(t,x,)=0,te T Ut
a(x+1)=F,[X]a(x)+ A, FIXl,  xe X, o(xg)=0. (35)
V(x+1)= FIXV (%) + 24, F.[X]e(x) + o (x)F, [X]ex(x),
V(x,)=0. (36)

Hanee, ucionssys dopmyny Teiinopa u yautsiBas (13), momydaem, 9to
4 4

Si(u(x:e))-S,(u(x)=¢l 991, (x,) 18(:1()(1 ) a(x,)+ 99, gzz(tl’ %) y(t, %) |+
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’
2

el e @) an @)
+ & @) B () 00 BRI ()¢

’

Vx4 222 (azz(tl’xl))'Y‘(tl,xl) J+ole?) @7

10°0, " (2(t, %)
a 2
Jlomyctum, garo i€ J(u)\Jy(u)

B sTom ciyuae, npuHuMasi BO BHUMaHUE (30) u3 (37) mosyyaem, 4To

S, (u(x:e)) SZA M [x] < 0. (38)

+y(t, %)

[Iycts Temepp i€ J ( ) Torma, ucnons3ys (14)-(15) uz (16) momyuaewm,

s aleie)-s )=l 2200, 20 Cloxd g,

0a 0z

7o) D g )

L ) o S0 bt s 0]

0z by

+ef til Xlz_‘l[ vt X)y(t+1,x+1)- Hz(i)[t,x]y(t,x)+ H,(i)[t,x]y(t+1, X)+
=, x=%,

Hm(i)[t,X]Y(t,x+1) ]+822[ Xli pi,(x)\T(x +1)- '\/la(i)[x}‘T(X)Jr

X=X( )

t x-1

+ 28y M o XJou(x)+ 0 (M g5 x]ou(x) ]]+—[ > X Wit xV(t+Lx+1)-

t=t X=X,
—lHZ ) [t,x]Y(t,x)+H [t XY (t+1, x)+H [t XY (t, x+1)+ y'(t, x)H ,, [t, x]y(t, x)+

F Y X)H It Xy (t+1 %)+ Y +1 x)H, [t ]y (t X)+ ¥+ 1 x)H, [t x]y(t +1,x) [+o(e?)
rae i (t, x), p; (X) sBasioTes penrenusvMu COprI)KCHHOﬁ CHCTEMBI

v (-1 x-1)=" (i)[t'X]ﬁH (i)[t—l,X] Ort, x— 1
I ! az al am
rg, —
it —1,x—1)= 27 Ta=1X]

al
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aH Opt, x, —1]

(i
vt ~1x —1)= 2% (2(t, %)
0z
_om Y oH Wptg, x]
Pi (X_l)_ oa +Wi(t0 _l’X_l)_T’

(i)
p (6 ~1)= =22 COD Ly )

OTcroz1a mociie HEKOTOPBIX MPEoOpPa30BaHUM, MOTYYUM

$,((x:£))-5,(ulx))=
28—22|:ﬁ'( )az(Pl (( ))C_Z(Xl) 7'(1. Xl\a (02 ((1’ 1))

= 1) 2O BB g ).

X =1

ST ML X (x)+ 28, M, Ddar(x) 1+

X=Xg

41 x-1
+3 Y[yt x)H [t Xy (t x)+
t=t, X=X,
+ (8, X)H [t X]y(t +1, x)+ V' (t +1, x)H [t, x]y(t, x)+
+y/(t+1x)H, [t, ]yt +1,x)+ o(gz) (39)
C npyroii cropoHsl, petienust 3a1a4 (33) u (35) gomyckaroT IpeacTaBIeHUs
x—1
= > Q(t,x,s)A; FIs], (40)
- X —1 0
a(x)= Y, ®(x,8)A; FIs], (41)
$=X,

rae Q(t,x,8) ompenemsercs mo opmyire
x—1

Qlt,x,s)= Y[ R(t,x:tg—1,1-1)—R(t,x:ty =L 1) [ty —L t]Id(z,s)+

T=s+1
+R(t, x:t, =1, x—-1)d(x,s),
a CI)(X, S)— (n X n) MaTpuuHas QYHKLUS, ABISAIONIAs PELICHUEM 3a1a4Uu
®(x,s —1) = d(x,s)F,[s], P(x,x -1)=E.
[Tpu momomu npeacrasnenuii (40), (41) nomyyaem, 4TO
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() @) 5y

0a’
X=1  x-1 a
- 2 ZAV(T F [T]q) (X T)wq)(xl’ S)Av(s)F[s] ]1
X —1 X =1 x-1 N4
ZA oM, [x]a 2 ZA M," [X]®(x,s)A, FIs] ]
. 02 (i) 2(t,, X-1 x-1
7o) 2 Dy )= S A PR

82 (I ( (tl’xl))Q(t X, S)A, F[S] ],

0z°
Za XM . [x]@(x)=
=1 x-1 X =1 M)
=Y ZAV(I)F’[T][ ] ;?;(X,T)Maa [XID(x,s) [Aye FIs] ]
s |
> D [y x)H [t XIy(E, x)+ 't x)H, [t xTy(t+1,x)+
t=t, X=X,

+y/(t+1,x)H,[t, x]y(t, x)
+y(t+1 x)H, [t, x]y(t +1,x) i XliA JFTrlx

T=X; S=Xo

{2 2 Q'(t,x, 7)H,,"[t, xIQ(t, x, )+

t=t, x=max(z,sHl

+Q/(t, x, 7)H ,"[t, xIQ(t +1,x,5)+ Q(t +1, x,7)H,, "[t, xIQ(t, x, s ) +

+Q(t+1,x,7)H,t, XIQ(t +1, X, s)J JA o FIs.

[Tpu momorm 3TuxX TOXIeCTB ¢ yderoM (27), [Ipu nomoum dhopmyiner Teitnopa
MOJTYIHM
5:(u(62))-S, () =|p," (@ €) - 0. a0+

0,9 (2lt,, %, £)) - 0, (2, %, )] = 8{Wa(xl)+

) 30, (azz(tl,xl)) vt %) J+ole)

paznoxenue (34) mpu i€ Jl(U)HpeI[CTaBJIHeTCH B BH/JIC
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82

Si(U(X:g))_si(u(x)):_?[Av(r)F[T]Li (TvS)Av(s)F[S]JF

+2X1zl[ XZ_lA a(i)[x](IJ(x,s)AV(s)F[s] ] +O(82) (42)

X=Xy $=Xg
[TosTomy, mpuaumMas Bo BHuManus (29), (30), nosrydaem, 4to npu | € {R}\ J(u)
Si(u(x:¢)) € ZAW M DX+ o(e) = ¢, (@lx, )+ 0, (2(t,, x,)) -

X=Xg

X =1

—&Y Ay yMV[x]+0(e) <.
Ecmm xe 1€ OJ(u)\ J,(u)ro
S, (u(x:e))=—-£Y Ay, M V[x]+0(e)<O.

Anpu i€ J,(u)monydaem, uto

Si(@(x:&))-S;(u =——2 Xz_lxz_l Ay()FL7IL (7, 8)Ay (o) F[S]+
+2X§[ Xz_lA [X] D(X,5)A () F[s] ]+O(€2)<0.

X=Xy $=Xg
HOJ'IyLIeHHBIe COOTHOLICHHUA ITOKA3bIBAKOT, YTO INPH AOCTATOYHO MaJIbIX &£ —
CIIpaBCIJIMBbI HCPABCHCTBA

S,[le)) <0 i=1s;  Sy(a(xe))S,(u(x))
KOTOPBIC IIPOTUBOPECYAT ONTHUMAJIIBHOCTH YIIPABJICHUS U(X).

[lepeiineM k UCCIEIOBAHUIO OOILETO CIydas, CUATAs YTO V(X), xe X —
MIPOU3BOJIBHOC KPUTUYECKOC JOIMYCTHMOC YIIPaBJICHHUE.
Ecnu npeanonarats, 4To Vl(X), Xe X —KpUTHYECKOE IOIyCTHMOE YII-
paBineHue, ynosiersopsitoiiee (10), TO B cuily BBITYKIOCTH MHOXKECTBA
F(x,a(x)U)={B:B=F(x,a(x)v), ve U},

quis Masioro 4 € [0,1]MoskHO HaiiTi gomycTHMOE yrpaBienue U, (x),xe X —

KOTOPOE SIBJISICTCSI KPUTUYECKUM OTHOCHTEIBHO u(x), X€ X, ¥ yIOBJIETBOpPSET
yCIIOBHIO (2), a TakkKe COOTHOIICHHIO

A, (x)F[X] = MAvl(x)F[X] + (1_ M)AV(X)F[X]'
CnenoarenbHo, ipu modoM 4 € [0,1] mmeeT MecTo HEpaBEHCTBO:

X =1 x—1

minl > Y, a8, F Trl+ 0= ), F 2] I (5,5 o FIs1+ 0 o)A FIs] 1+

IeJ
r—xo 5=Xg
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+2X§ [[HAvl(x)M a(i)[X]Jr(l—H)AV(X)M D) 1Y @(x,5)x

X=Xg S=Xg

X [pA JF[s]+(@1-p)A V(S)F[S]JJS 0.
Otcrofa, mepexos K npeaeny npu | — 0, IpUxoauM K HepaBeHCTBY (8)

Teopema noka3ana.

HenocpeacTBeHHBIM ClIEICTBUEM TEOPEMBI 2. SIBISETCS CIEAyoIee yT-
BEpIKJICHUE.

Teopema 3. [Ipu BBINIOTHEHUH YCIOBUM TeOpeMbl 1. 1Jig oNTUMaIbHO-
CTH 0CO0O0TO B CMBICIIe TIPHUHIIUAIA MakcuMyMa [ToHTpsiTHHA yrpaBiIeHUS u(x)
B 3a1aue (1)-(5), (26) HeoOx0aMMO, YTOOBI HEPABEHCTBO

min i AFEILE.E)AFLE] j<0 (43)
BBITIONHTOCH st Becex Ve U n e X .

JI7st ToKa3aTenbCTBa TEOPEMbI 2 J0CTaTOYHO B (9) V(X) OTIPENIEITUTH IO
dbopmyie

v, x=¢&e X,
V(X):{u(x), x#Ee X.

3necy & e X —mpousBoibHAs TOUKA, a VE U — MpOU3BOJIBHBIN BEKTOP.
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BORABORSIZLIK TiP FUNKSIONAL MOHDUDIYYOT OLAN BiR SORHOD
OPTIMAL iDAROETMO MOSOLISINDO MOXSUSi HALIN TODQIiQi

S.T.OLIYEVA
XULASO
Isdo sistemin halina borabarsizlik tip funksional mohdudiyyst qoyulmus diskret iki
parametrli sistemlarls optimal idars olunan bir serhad masalesine baxilir. Diskret maksimum

prinsipinin analoqu isbat olunmusdur. Onun cirlagsdigr moxsusi hal todqiq olunmusdur.

Acar sozlor: optimal idroetmo mosslosi, miimkiin idars, optimalliq sorti, moxsusi
idara, diskret maksimum prinsipi

RESEARCH OF A SPECIAL CASE IN ONE BOUNDARY PROBLEM OF OPTIMAL
MANAGEMENT IN THE PRESENCE OF FUNCTIONAL LIMITATIONS OF TYPE
OF INEQUALITIES

S.T.ALIYEVA
SUMMARY
In this work, we study one boundary-value problem of optimal control of discrete two-

parameter systems in the presence of functional constraints such as inequalities on the state of

the system. An analogue of the discrete maximum condition is proved. A special case of its
degeneration is investigated.

Keywords: optimal control problem, admissible control, optimality condition, special
control, discrete maximum principle.
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