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VJIK 917.948
B.M. Maoopckuii

O CUHTE3E OITUMAJIBHOI'O YIIPABJIEHUSA
INEPUOAUYECKUMU 3ATAYAMU
C KBAIPATUYHBIM KPUTEPUEM KAYECTBA

B craTthe paccMoTpeHa mpoueaypa onTUMU3ay (GpyHKIFOHANA ¢ KBaApaTHIHBIM KPUTEPHEM KadecTBa
Ha TpaekTopusix AuddepeHInanbHON 3a1a4uu, UMEIOIIel nepuoquyeckue pemenus. PesynbraT pacipocrpaHser-
C4 Ha 3aJ]a4M C MOYTH MEPUOJANYECKUMHU pelIeHUsIMU. PaccMOTpeHHbIE MOAX0bl MPUMEHSIOTCS [IJIsl pelIeHUs
OJHOM JOCTATOYHO OOIIEH HEITUHENHON MUHUMAKCHOM 3a1a4uH.

3aayaM ONTUMAJIBHOIO YNPABIEHUS JIMHEHHBIMU CUCTEMAMU C KBaJPAaTUYHBIM KpH-
TEpUEM KauecTBa IMOCBAIICHAa OOmMpHas juTeparypa (cM., Hanpumep, [1] u npuBeaEHHYIO
Tam O6ubanorpaduio). 3HauNTEILHO MEHEE U3YUEH M NPEACTaBIsIeT HHTEPEC MEePHOANYECKHIM
ciydaii. PaccMoTpum, Hampumep, 3afady BHOPOTPAHCIIOPTUPOBAHHS B CIEAYIOIIEH MOCTa-
HOBKE: MaTepuaibHas TOYKa C MacCOU m GE30TPHIBHO ABMIKETCS 10 JIOTKY BUOPOTpPaHCIIOPTE-
pa, PacloyokKEHHOIO MO/ YIJIOM O K TOpH30HTanu. Ha Touky nelcTBYeT cuiia TpEeHHUs C KO-
s dunmentom TpeHus f, Ciia Beca, CUia BSI3KOTO conpoTuBieHust — kx'(¢) = —ky(t), tae x'—
CKOpOCTh MEpPEMEIEHUs YacTHIIbl, Ha pabouuii opran nojaércs 7- mepuoauueckoe Bo3Jeii-
ctBue u(¢) mox yriaom B k ocu OX (ocb OX pacrnonokeHa Mo yIiaoM o, K TOPU30HTAIHN).

Torz[a 3aKOH ABMIKCHUA 4YaCTHUILbI 3alIMIICTCA B BUJIC:

V()= —ﬁy(t) —(¢tsin—cosP)u(t)— g(sina+ f cosa),
m
y(0) = y(T),u(0) =u(T).

TpeOyercs HalTH Takoe 7-TIepUOAMYECKOE BO3ACUCTBHUE u(f), YTOOBI MPU MUHUMAIIb-
HOM BO3,Z[€I\/'ICTBI/II/I MOJIYUYUTh MAKCUMAJIbHYKO CKOPOCTH NCPECMCIICHUA MaTepHaHBHOﬁ TOYKH,
T.€. HE0OX0AUMO HaWTH napy (¥, 1), yIOBIETBOPSIONIYIO YCIOBUIO

T
J() = [ (i’ (£)= 8y (1))dt — min,
0
Y,0 > 0 — HEKOTOPBbIC KOHCTAHTHI.
PaccMoTpuM 3a1ady MOMCKA ONTUMAIBLHOTO YIIPABICHUS MEPUOAMYCCKUMU PEIICHHSI-
MU B OoJiee 00111ei TOCTaHOBKE.
PaccMaTpuBaeTcs 3ajaua MUHUMHU3AIMK (YHKIIHOHATA

T
J(u) = j(u*Ku+u*L*x+x*Lu +x*Mx)dt (1)
0
Ha TPACKTOPHUSIX CUCTEMBI
dx/dt=At)x+B(t)u+ f(1), (2)
rne f(t) — HempepwslBHas I-nepuonmveckas GyHKmmsA, x(f) —T-TIepHOAMYECKHIA
n-MEpPHBIA  BEKTOD, u(t)  —T-mepuonuyecKuil  m-MEpHBIM  BEKTOP (m<n),

xeR",ueR",A(t),B(t),K(t),L(t),M(t) — T-nepruoauyecKre HENPEPHIBHBIE MATPHIBI COOT-
BETCTBYIOIIMX Pa3MEepHOCTEH, M-cumMmeTpuyHas, K-CHMMETpUYHAS M TIOJOXHUTEIBHO OIpe-
nenéHHas Marpuia (*-3HaK TpaHCIOHUpoBaHUs ). K Kitaccy MomyCcTUMBIX OyZleM OTHOCHTD Ta-
Kue ynpasieHust u € U, s KOTOPBIX ypaBHeHHe (2) uMeet pemenue u pyakmuonan (1) xo-
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HeyeH. JlomyctuMoe ynpaBieHue # OyaeM Ha3bIBaTh ONTUMAIbHBIM, eciu 1 Vu € U ume-
€T MECTO COOTHOILLIEHUE

Jw)y=J(u,x)=2J(u,x)=J(u).
BBoaum BcriomorarenabHble ypaBHEHHs TUIIA PUKKaTH U JIMHEWHOE
dN/dt=NBK 'B'N" + N(BK'L" - 4)+

+(LK'B = AN+ LK 'L = M;N(0) = N(T),

dr/dt=(LK'B" = A"+ NBK'B")r+ Nf;r(0) = 1(T). (4)

[Tomaraem, uro ypaBHeHue (3) umeeT XOTs Obl OHO 7-TIepuoaAndecKoe pemeHue. Bo-
IPOC O CYIIECTBOBAHUU XOTS OBl OJJTHOTO PEIICHUSI HEMUHEHHOM IpaHNYHON 33a]]auu TOAPOOHO
obcyxmaercs B pabotax [2; 3].

[TycTh N (t) — pemienne ypaBuenus (3). Tpancnonupys (3) u BeruuTas u3 (3) moiy-
YeHHOE COOTHOLICHHE, uMeeM, uto N (1) = N * (t)+ P, rne P — nmocTosiHHAsI MaTpUIla CO CBOM-

crBom: P+ P" =0. Tak Kak 3TOMY CBOWMCTBY YIOBJIETBOPSET HyJIb-MaTpHLA U N yIAOBIE-
TBOpSIET ypaBHEHUIO (3), TO oTHUM U3 penieHuit ypaBHeHus (3) Oynet N (t)= N (1).
CuMMeTpUYHOCTh MaTpUIlbl N(?) UCTIONB3yeM A peoOpa30BaHus MOBIHTETPATbHO-

ro BeipakeHus B (1), s yero Beipazum M u3 (3), Ax u3 (2), Nf u3 (4) u mocie HeCIOKHBIX
BBIKJIAZIOK UMEEM:

X Mx=x NBK 'B"Nx+x NBK 'L'x+x"LK'B"Nx+x LK 'L’ x +
+x NBu+u B Nx+x LK 'B'r—u"Br—x NBK'Br—r"BK 'L’ x - (5)
- f*r —rBK "B Nx —%(X*Nx —xr— r*x) —r Bu-— r*f.

[Moxacrapnss (5) B (1), ucnonszys 7-nepuoOAUYHOCTD 7, N, X, IPEACTaBUM (PYHKIIHOHAT
(1) B BUzE

T
Jw) = I[“ x" (LK + NBK )= BK 7 K fu+
O (6)

P& KB N oo K_IB*r]dt - }(V*BK B fTr T )t
0

B cuny nonoxxurensHol onpeaenéHHocTd K MUHUMYM B (6) JocTUraeTcs Ha BEKTOPE

u=-K [(L* +B N)x— B*r] , (7)
a COOTBECTCTBYHOIICEC EMY OINITUMAJIBHOC PCHICHUC HAXOAUM U3 CUCTCMbIL
dx/dt=(A—BK 'L—BK'B"N)x+BK'B"r+ f,x(0) = x(T). (8)
Takum 006pa3om, Toka3aHa

Teopema 1. Ilycte ypaBHenue dy/dt=(A—-BK I —BK'B'N )y HE uMeer
T-ieproIMYEeCcKUX pEUIeHnH, Kpome HyseBoro. Torma ontumanbHas mapa (i#,X) HaXOAUTCS
u3 (8), (7), mpu 3ToM N, 7 SBIAIOTCS T-IepruoIuvecKuME pereHusmu 3anad (3)—(4).
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3ameuanue 1. Pemenue 3amaun (1) — (2) cBOAUTCS K MOCIEAOBATEIHLHOMY PEIICHUIO
3anad (3), (4), (8) ¢ moacraHoBKoOM HaleHHBIX N(?), #(?), x(f) B (7). Pemienue 3anaun (1) — (2)
Ha 0a3e HEOOXOMMBIX YCIIOBHH ONTHMAaIbHOCTH CBOJMTCS K PEIICHUIO KPAcBbIX 3a/1a4, OJHA
U3 KOTOPBIX — ypaBHeHHe THma Puxkatu. I[lomydeHnHas B pe3ynprare mapa (¢, X) TMOJICKHUT
emé MpoBEepKe Ha ONTUMAIBHOCTh. B HalleM ciy4yae MPUXOIMTCS JOTOJHUTEIBHO PeliaTh
JWHEHHOEe ypaBHEeHUE (4), OHAKO ONMMCAaHHAs BBIIIE MPOIEIypa, OCYIIECTBIISAS CHHTE3 OITH-
MaJILHOTO yIPaBJICHUS, MO3BOJISIET HANTH ONTUMAIIbHYIO Napy (u,X), €CIIM OHA CYIIECTBYET.

B ckanspaom ciyqae uippy N = N * pe3ysbraT XanaHas [4] cOBIaJaeT ¢ HAIIUM.

VYrpasineHue MpoueccoM Ha IMPAKTHKE YacTO OCYIIECTBIIETCS NPH IOMOLIM ABYX
yHOpaBIAOIUX Bo3AcicTBuil. ONHO U3 ynpaBieHUN JODKHO MAKCUMHU3HUPOBATH HEKOTOPBIN
NoKa3aresb KauyecTBa, HAIPUMEP CKOPOCTh NepeMEIIeHIs] MaTepHUaIbHOW YaCTHUIIBI TIPH BUO-
POTPaHCHIOPTUPOBKE, KHHETUUECKYIO SHEpruio. Jpyroe ynpasieHue BbIOUpPAETCs U3 YCIOBHS
MUHHAMYMa KPUTEPHsI Ka4eCTBA, HAIPUMEpP MUHUMAJIbHBIE JHEPreTUYECKHUE 3aTpaThl. B Takoit
IIOCTAaHOBKE MPHUXOIUTCS PelIaTh 3a/ladyy MHHMMAaKca HEKOTOPOro (hyHKIMOHala MpHu Hau-
ynn qudepeHnnanbHbIX CBI3EH.

PesynbTar OkaspiBaeTcsa BEPHBIM U B CiIy4ac IOYTH NEpUOANUYECKUX pemenuil. [lomy-
YEHHBIN pe3yJIbTaT IPUMEHUM JUIsl pELIEHUs OAHOW MUHUMAaKCHOM 3a/1a4yu.

PaccmarpuBaeTcst ynpaBiisieMblil IEPUOINYECKUI MTPOLIECC

dx/dt=Ax+Bu+Cv+f. )

ITycts npu moacranoBke T-nepuoanueckux map ueU < R™ u veV < R? ypasne-

aue (9) umeer T-nepuoguueckoe pemenue x(1) € X < R”" u dpynkumonan (10) koHeueH:

T
J(u,v)= I(u*Ku +u Lx+x Lu+x Mx— v*Rv)dt. (10)

0
Ecnu npu HekoTtopoii mape (u,v) € U XV U COOTBETCTBYIOIIEM UM X € X BBITOIHS-

€TCs yCIIOBHE
J(u,v)=minmaxJ(u,v), (11)
uel velV

TO Tpoika (u,v,X) OyaeT Ha3bIBaThCA ONTUMAIIBHBIM MpolieccoM. [Ipeamnonaraem, 4To onTu-

MaJIbHBIM TpollecC CYLIECTBYET. B nomonHeHune K BhIlLIEyKa3aHHOMY MyCThb R(f) — cUMMeET-
puuHas HenpepblBHas 7-nepuoandeckas Matpuua u R(z) > 0.
BBoaum BcriomoratenbHble ypaBHeHus Thna Pukkaru (12), (13) u nuneiinsie (14) — (16):

dN/dt=NBK'B'N" + N(BK'L" - 4)+

+(LK'B AN+ LK7'L" = M, N(0)= N(T), 12

dN, /dt = NyNCRT'C*N"N{ + N{(NCR™'C" — 4))+(CR'C"N" — 4] )N + 13)
+CR™'C*—~BK'B";N,(0)=N|(T), 4, =LK 'B* — 4" + NBK"'B",

dr/dt = Ayr+ NCv+ Nf;r(0)=r(T), (14)

dry/dt =(CR™'C"N — 4 + N\NCR™'C" N)r, + N{Nf;1(0) = 1 (T), (15)

dx/dt=(A-BK'L"—=BK'B"N)x + (16)

+(BK'B" —=CR7IC" Niy + £;x(0) = x(T).
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[Tonaraem, uro ypaBuenus (12), (13) umeror 7-nepuoaudeckue pewenust N, N; u coot-
BETCTBYIOILIME 3TUM PEILCHUSM CYIIECTBYIOT 7-iepuouyeckue peiieHus ypaaenui (14), (15).

Teopema 2. Ilyctes ypaBHenue dy/dt=(A- BK 'L’ - BK_IB*N)y HE HMeeT
T-nepuoau4ecKuX pemeHui, KpoMe HyseBoro. Torga ontumanenele u € U,v € V' onpenens-
10TCs popmysiamu

u(t)=—-K" [(L* +B*N)x—B*rl (17)
v(t) = -R\C"[(E + NN))r — Nn ] (18)

E — enunnunas matpuia, a X € X — 7T-nepuoandeckoe pemieHne ypaBaenus (16).

Jokazamenvcmeo.
*

IIo cxeme, pacCCMOTPEHHOM BbILIE, C YYETOM [-niepuoaudnocty 7,7, N=N ,N =N, , x

peoOpa3oBhIBAEM x*Mx, ¥ BK _IB*r, a 3ateM ¢ynkruonai (10) k Bumy
T T T
J(,v) =[G KGdt~ [ G,"RGdt + [ (f"Nry +
0 0 0

+1 Nf = fr—=r f+1 NCR™\C"Nn)dr; (19)

G=u+K" [(L* +B N)x— B*rlGl —v+RIC*[(E + NN,)r - Nry ]

B cuny nonoxutenpHoM onpenenéHHoctn K dyHkmuonan (19) umeer MUHUMYM IO
ueU npu G=0, B clwIy MOJOXKUTEIBHOW onpenenéHHoctu R ¢yHkinuoHan (19) umeer mak-
cumyM 1o veV npu Gy =0. U3 stux ycnosuit HaxonuMm U u vV 1o dopmynam (17), (18) u,

nonctaBiasis B (9), momyunm  ypaBHeHue (16) anms  HAXOXACHHUS  ONTUMAIBHOTO
T-nepuonnveckoro x € X . Teopema ookazaua.

3ameuanue 2. AHAJTOTUYHBINA pe3yJIbTaT MOJyUYeH B pabote [5], omHako TaM TpedyeT-
cs1, uToObI ypaBHeHust Pukkatu tuma (12), (13) umenu equHCTBEHHBIC 7-TIEPUOAMYECKUEC Pe-
meHus. DpdexTuBHasT TPOBEpKa 3TOTO (PaKTa Ype3BbIYANHO 3aTPyAHUTEIIbHA.

B kauectBe mpumMepa pacCMOTPUM TEXHHKY IIOJYyYEHUs ONTUMAJIBHOW Iapbl Ha MO-
JleTbHOM 3a7aye. PaccmaTpuBaeTcs ONTUMHU3ALIMOHHAS 3aa4a

dx/dt =—x+u+sint; x(0) = x(2n),

21
J(u,x) = j(uz (1) + x? (¢))dt — min,
0

KOTOpas OMUCHIBACT IIPOLCCC B SHGKTqueCKOﬁ Oenu NnepeMEeHHOTro TOKa ¢ MHAYKTHBHOCTBIO

U COIIPOTHUBIICHUEM, B LIEMH JCUCTBYET AIIEKTPOABIKYIIAs cuia E =sinf, x — cuila TOKa, U —
yrpasisioiee Bo3nencTeue. Pemraem 3anady, ncnons3ys npuHiun makcumyma JI.C. TlonTpsi-
THHA.

I"'amMunbTOHNMAHUH UMEET BHU/]

H(x,u,p)= (po(u2 +x2)+(p(—x+u +sint),
doo/dt =0,do/dt =-2¢5x + @;p(0) = p(2m),
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U3 IOCICOHHUX COOTHOIICHUM CIEQYyEeT, 4TO @, # O, TaK KaK B IMPOTHUBHOM CJIy4ac U (P = 0.

ITycts @y =—1. Torna Heo6X0IUMBbIE YCIOBUS ONTUMAIBHOCTHU JAIOT

dx/dt =—x+@/2+sint,

OH/ou=-2u+¢=0,
do/dt =2x+ .

Pemenuem cucremsr Oyaetr Bektop (x,¢)=((sint—cost)/3;-2(sin¢)/3. Ilomo3pu-
TEJIbHBIM Ha ONTHUMAIBHOCTh OyJeT ympaBieHue u =—(sin¢)/3. Jlns pemeHus 3aiaqyu MpH-
MEHUM ONHCAHHYIO BBIIIE METOAMKY. B Hamem cimydae

A=-1D=1 f(t)=sint; K=L,L=0;M =1;T =2r.
VYpasuenus (3), (4) u (5) umerot Buj
dN/dt=N?+2N-1; N(0)= N(2n).
dr/dt=(1+ N)r+ Nsint; r(0) = r(2m). (20)
dx/dt =(-1-N)x+r+sint; x(0) = x(2m).
Cucrema (20) umeeTr 2m—nepuoANYECKUE PEILICHUS

Ny =—144/2;Ny ==1-4/2 |

a) 2m—mnepuoguyeckoMy  pemieHutro N =-1+ NG COOTBETCTBYIOT 27—
NEePUOIUYECKUE PEIICHUS

r= ((\/5—2)sint+(1—\/5)cost)/3 u X =(sint—cost)/3.
ITo dopmyne (4.7) Haxomum u = —(sint)/3.

0) 2m— mepuoAMYECKOMY pelieHuto N = —1-42 COOTBETCTBYIOT 2T — MEPUOIUYIE-
CKHE peIIeHUs

r=((=2=+2)sint+ (2 +1)cost)/3 u x = (sint —cost)/3.

N3 popmynsr (7) crenyer, uro u = —(sint)/3.
PaccmoTrpenHas Bblllle MUHMMaKCHas 3ajada Obuta nuHelHoM. Mccnenyem ceanmoBoe
CBOWCTBO (DYHKI[MOHAJIA HA TOYTH EPUOJINYECKUX PEIIECHUSIX HETMHEHHOM CUCTEMBI.

IIycTs nMeeTcs ynpaBiasieMblil IOYTH IEPUOIUYECKHUN ITPOLIECC

dy/ = A(t)x+ Bt + f(x,v,0), 1€ (=onseo), 1)
1 7
¢ KkpuTepuem kauectsa J(u,v) = lim Fj(u Ku+x Lu+u Lx+x Mx—f Cf)dt, (22)
T—o
0

rae x(¢f) — noyTu mepuoanuYeEcKas 1 -MepHas Bektop-¢yukims, x(¢) e R"; u(t), v(t) — venpe-
PBIBHBIE TOYTH IEPUOAMYECKHE BeKTOp-QyHKmuM (ympasnenus), u(t)eR™,v(t)eR?;
f(x,v,t) — n-mepHas BeKTOpP-(QYHKLHUsS, IOYTH TNEPUOIAMYECKAss IO ! PaBHOMEPHO IIO
x,v, f e C(R" x1,); A(?), B(t), K(t), M(t), C(t) — HEepepbIBHBIE TIOYTH MEPUOMUECKHE MAT-
PULBI COOTBETCTBYIOIIUX pa3MepHocTel, npuueM K(7), M(t), C(f) — cummerpuueckue u K(¢),
C(f) MOIOXKHUTEIBHO OIpeIeIeHHbIe I ! € [, MaTpHIIBL.

Bgenem BcriomorarenbHble quddepeHIaIbHbe YpaBHEHUS:
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d%t =NBK 'B'N" + NBK'L' = A)+ (LK 'B" -4 N +LK'L' -M , (23)

an (= NINC™'NN{ + N{(NC™" = )+ (C™'N =4 )Ny +C™' = BK'B’, (24)

a% = Ar+ Nf(ev,t), r(H)eR”, (25)

rane  N(¢),N;(tf) — HCKOMBIE @OYTH MEPUOANYECKHE MATPULBl PAa3MEPHOCTH N XN,

A4, =LK “'B*— 4" + NBK'B". U3 Bcero muoxecTBa mourn NEPUOANYECKUX BEKTOP-PYHK-
it u(t) e R",v(t) e R?, Bxopsmux B ypasaenus (21), (25), Oyaem paccMaTpuBaTh Takue

u(t)eU c R™ ,v(t) eV < R?, KOTOpPBIM COOTBETCTBYET 110 KPaWHEH MEPE OJHO MOYTH MEPH-
oauueckoe pemenue x, N, Ny,r cucremsl ypaBHeHui (21), (23) — (25) u npu koTopbIX QyHK-
1uoHan (22) npuHUMaeT KOHeYHOoe 3HaueHue. Takue mapsl (u(t),v(t)) OyZeM Ha3bIBaTh JIOMY-
CTUMBIMHU.
TpeOyeTtcs HAWTH TaKKe AOMYCTUMBIE (;(t),\_z(t)), 9YTOOBI BBITIOJHSAJIOCH YCIOBUE (Ce-
JIOBOE CBOMCTBO)
J(,v) < J(u,v) < J(u,v). (26)

Haiinennbie Takum oOpazoM (ﬁ(t),;(t)) Oy/ieM Ha3bIBaTh ONTUMATLHBIMH YTIPABJICHUSIMH.

Teopema 3. IIycTh MHOXKECTBO TOMYCTUMBIX Nap (u, v) HEMYCTO, CUCTEMAa YpaBHEHUM
(23) — (24) umeer XOTs OBl OJHO TOYTH MEPUOJIUYECKOE PEIICHUE (N (1), N (t)) u QyHKUIUA
f(x,v,t) yaOBIETBOPSIET YCIOBHUIO TEOPEMBI, OMMMCAHHON B paboTax [6], TOraa onTUMaIbHBIC
YIPaBJICHUS] HAXOIATCS U3 COOTHOIICHUS

u(ty=-K" [(L* +B N)x-— B*rl Fxv,0)+Clr+CINNyr =0, (27)
rae ;(t),;(t) — MOYTH NIEPUOJUYECKHE PEIIECHUS CUCTEMBI YPAaBHEHUIN
d V  =—Ax+(BK'B" ~CT'NN, - C 7,

_ _ (28)
dr/, =(4;=NC™' =NC™'NN)r,

npu 3tom J(u,v) =0.
okazamenvcmeo.
[TocnenoBarensHO UcTONb3ys ypaBHerus (21), (23), (25), (27) u BoimonHsAs npeodpa-
30BaHMs, BIIOJHE AaHAJOTHYHBIC TMpPUBEAECHHBIM B [7], mnpuBoguM ¢GyHKIHOHAT (22)
K KAHOHUYECKOMY BULY:

T T
J(u,v) = lim [ G*KGdr - lim ~[G CG dt +
1 1
T—)ooTO T—)ooTO

(29)

+ Tliinw%z%t (x*r +7 x—x Nx— r*Nlr}lt.

_ * _ % — % _ —
rne G=u+K 'L'x+K 'B"Nx—K'Br, G, = f(x,v,0)+ C"\r + C"'NN,r.
YuuThiBas ycloBHE PAaBHOMEPHOW OTPAHUYCHHOCTH MOYTH MEPUOANYCCKUX (PYHKITUH

x(t),r(t),x*(t)N (t)x(t),r*(t)N (¢)r(t) Ha Bceli qeHCTBUTEITBLHOM ocH, 3anuiieM (29) B Bujae
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T T
J(uv) = lim ~ [ G KGdt - lim ~ [GicGat (30)
T—oT ToT
0 0
N3 ycnoBus non0kUTeNbHOM onpeaeneHnoctu marpun K(7), C(f) cnenyer
17 17
lim —[G"KGdt >0, lim —[G/CG,dt>0. 31)
Tl 0 Tl 0

CrnenoBarenbHO, ycioBue (26) s kaHoHHYecKoi (Gopmbl pyraknronana (30) BeITION-
Hserced npu G=G; =0, 1.e. npu u(t) eU,v(¢t) eV, HailneHHsIX U3 cootHowmeHus (27). Tak
kak ¢pyHkuus f(x,v,f) yIOBIETBOPSET YCIOBUIO TEOPEMBI, MPUBEACHHOM B [7], TO 3TO 0bec-

neyuBaeT pazpemumMocTs (27) orHocutensHo v. [loacraBiss E(z) , f (;,\_z,t) , HallJICHHbIC U3
(27), B ypaBHeHue (21), monyuaem cucremy (28), KoTopasi UMEeT MO KpaiiHel Mepe OAHO pe-
meHue (Hanpumep, TpuBuaiabHoe). Haiinennele u3 cuctemsl (28) x(t), r(f) HCIOIB3YIOTCS

JUTSL OIIPEICICHNUS ONTUMAIIbHBIX YIIPaBICHHIA ;(t),\_z(t) 13 cooTHomeHus (27).
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V.M. Madorski On the Synthesis of Optimal Control Periodic Problem with Quadratic
Performance

The article describes the procedure of functional optimization with quadratic performance on
the trajectories of the differential problem, which has periodic solutions. The result extends to problems
with almost periodic solutions. The above approaches are used to solve a fairly general nonlinear mini-
max problem.
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