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AJITOPUTMbl CKOWEHHOIO NYTH
ONA PEWWEHUA 3A0AY
JNMHENHOTO NPOrPAMMMUPOBAHUSA*)

O. H. Boiimos, B. U. 3opxaavyes, A. 0. Pusamos

Ilns pemeHns 3ajadu JIMHEMHOTO IPOrPaMMUAPOBAHUS IPEIIIaraioTcs
NOIUHOMMAJIbHBIE AJTOPUTMbI ONTUMA3AIKME B KOHYCE CKOIIEHHOIO MyTH.
CKOIIIEHHBIH Ty Th — BBOAMMOE B CTAThe PACIIUPEHNE MOHATHS IIYTH aHa-
JUTUYECKUX UEHTPOB. PaceMaTpHBAOTCH MEPCOEKTUBEI MCHOIB30BAHUS
[pENJIOXKEHHBIX AJITOPUTMOB JUIS PEIlEeHMS NPaKTHYeCKON 3aJadM oIlpele-
JIEHHS IOy CTUMBIX PEXUMOB (DY HKIIMOHNPOBAHUS 37€KTPOIHEPTETHUECKUX
CHCTEM.

Onuoit 13 Hauboilee CIOXKHBIX TTPOGIEM AJITOPUTMOB ONTUMM3AINH B KO-
HyCe LeHTPAIBHOTO IIyTH, PACCMOTPEHHBIX, B YacTHOCTH, B [1], sBisercs
HHUTMHAIN3AIMA AIrOPUTMa. B ¢BA3M € 3TUM B MaHHOW CTAThe IIpeliiara-
I0TCS TIOAXONBl, PACUIMPSIONINe TIOHATHE IIEeHTPAJBHOTO MyTH U €ro KOHyca,
KOTODBIE B HEKOTOPBIX CIyYasiX MOTYT YIPOCTUTH IPONenypy HOpMUPOBaHUS
CTapTOBOW TOYKM M CYIIECTBEHHO IIOBBICUTH 3PGeKTUBHOCTH BBIYMCIUTENb-
HOTO HIpollecca.

B nannoit cTaTbe HepaBeHCTBO ¢ > 0 mis BekTopa ¢ € R™ GymeT o3Ha-
YaTh TOJIOXKNTENBHOCTh BCeX KOMIIOHEHT 3TOTO BeKTOpa. BekTop, Bce KOM-
TIOHEHTHI KOTOPOTO PaBHBI elMHNIe, OyneM 0603HAYaTh Yepes e.

PaccMoTpuM B3auMHO-IBOHCTBEHHEIE 3304y JIMHEITHOrO TPOTpaMMUPO-
BaHUs

cTw—»rréi}}, X={z€eR"|Az=b, z >0}, (1)
bTu—>m€ag(, U={ueR"|g(u)=c- ATu >0}, (2)

rme ¢ € R*, b € R™, A — Mmarpuna pasmepa m X n, rankA = m. 3nmecsh
X, U — MHOXecTBa IONYCTUMBIX peureHuit 3amaq (1) u (2).

*) Wccnenopanue BHINOMHEHO Tipu (MHAHCOBOM mommepxke Poccuiickoro porna
dbyHnaMeHTaNbHBIX nccnenoBannil (mpoekt 00-01-00530).
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Ilanee GymeMm cuuTaTh, 4To 3amayu (1) u (2) UMEIOT TaKue HOMyCTUMEIE
pemrerus ¢ € X, w € U, 4TO Bce OTpaHMYEHUS-HEPABEHCTBA BHINOIHIIOTCSA
B CTpoOroil ¢opwme, T. e.

z; >0, gj(u)>0, j=1,...,n. (3)

OmnpenennM MHOXKeCTBa TOYEK, SBISIOMINXCSA BHY TPEHHUMH OTHOCHTENb-
HO MHOXECTBa JOILyCTHMBIX pewrennit 3amay (1), (2):

riX ={z € R"| Az = b, z > 0},
il = {u € R™ | g(u) = c — ATu > 0}.

W3 mpennonoxerus (3) ciemyeT, YTO 5TU MHOXECTBA HELyCThIE M, KaK
moKa3aHo B (2], mIi no6oro 3agaHHOTO BekTopa t > ( CylnecTByeT enuH-
cTBeHHas mapa (z(t),u(t)) Takas, YTO BBIOIHSAIOTCS YCIOBUS

z(t)ye X, u(t)eU, =z;(t)g;(u(t))=t;, j=1,...,n. (4)

CkomteHHbI NyTb. CxowerHbiM nymem, UHUIUUPYEMBIM BEKTO-
pom t > 0, Ha3oBeM MHOXeCTBO Bcex map BekTopoB (z(ut),u(ut)) mpu
g > 0. B vacTHOCTY, enUHNYHBIA BekTOp ¢ = e (KaK M BeKTOp ¢ = Ae mpn
M06OM TONOXHUTEIBHOM A) HHUIUMPYET IYTh AaHAINTHYECKHX LEHTPOB [4].
Kaxnplit CKOLUEHHEIH NMyTh XapaKTepusyeTcs Ko3hOUIMEHTOM CKOIIEHHOC-
TH, KOTOPBI NOKA3bIBAa€T OTHOIUEHUE CPEIHEero 3HAYeHUS KOMIIOHEHT MHU-
UUMPYIOUIEr0 BEKTOPa K €ro MHHMMAJbHOWN KOMNOHeHTe Y = ©/tmin, THe

n

{:%th, tmm:'min tj.
j=1 j=1,...,n
Tak Kak IUIs IyTH aHAJIUTHIECKUX IEHTPOB BCe KOMIIOHEHTHLI MHUIUU-
PYIOILIETO BEKTOpa PaBHBI MeXIy coboil, To ero KO3pOUIeHT CKOLIEHHOCTHI
paBeH enuHune. [is BceX OCTANbHEIX CKOLIEHHHIX NMyTeill OH GoJibllle enu-
HUIBL.
Touku KaXXOTO CKOLIIEHHOTO Iy TH NpH 4 — () CXOOATCA K ONTUMaJIbHBIM

pellleHusM NMpsAMON M IBONCTBEHHOR 3amay.

Konyc ckomrersHoro nyrtu. [lamee cuuTaeM 3adMKCHPOBAHHBEIM BeK-
Top t > 0. PaccMoTpuM paciiupenue CKOIIEHHOTO IIyTH, HHUIMUPOBAHHOTO
3TUM BEKTOPOM, KOTODO€ Ha30BeM KOHYCOM CKOIIEHHOTO IIyTH. OH cocTout
13 BCeX Iap BEKTOPOB (T, u) Takux, 4To £ € X, u € U, 1 cyImecTByeT Takoe
© >0, 9To

Q(:l"7 U, Il‘) < 0,Utmin7 (5)

rmue

n

Bz, u,)= Y ;}(m;- — z;g5(u))". (6)

j=1 J

3nech § > 0 — panuyc KoHyca CKOIIEHHOTO Ny TH.
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Ianee 6ynem cuntaTh, 4To € (0;1). B aTOM ciryvae u3 HepaBeHCcTBa (5)
crenyet, 4to z;g;(u) > 0. Urobel mokazarh, 4uTo r € riX um u € 1ilU,
Heo6XOMNMO TIPOBEPUTD BBINIONHEHNE PaBEHCTBA AZ = b UM IOJOXUTENBHOCTD
KOMIIOHEHT OJ{HOTO U3 BEKTOPOB T WiH g(u).

CyTb mpemiaraeMbIX alTOPHTMOB COCTOUT B TOM, YTO BEIpabaTHIBa-
I0TCA TOCTeIOBATENLHOCTH Touek (¥, u*), npuHamiexalmx KOHycy CKOIeH-
HOTO TIyTH, W TakKux 3Havenuit u*, wro mrs z*,u*, u* cnpasemmmso ycio-
Bue (5). Ilpm sToM mus Hekoroporo § > ( BHIIONHAETCH HEPABEHCTBO
pktt < (1 - B/y/n)uk. Orciona crenyer, kak nokasaHo B [4], 4To [uIs pere-
uus sanay (1), (2) rpebyercs O(y/nl) urepauuii, roe L — BBYHCIATEND-
Has CJIOXHOCTH 3aJaY¥, KOTOPYIO TPY HEKOTOPHIX eCTeCTBEHHBIX yCIOBUIX
MOXHO CUMTATH IIponopiuoHaishol In n. Haubonee clmoxHoit BEIYNCIUTENE-
HOiT TpobileMoil Ha Ka)XXIoi UTepaluy sBjigercs oOpallleHue CHMMeTDUYHOR
TOJIOKUTEIBHO OIpeIe/IeHHO! KBaIpaTHON MaTpHIBl Hopsiaka m. Eciu He
MCIONB30BaTh HAKAKUX CIENUAILHBIX NpreMoB, 5To Tpebyer O(m>) apud-
MeTH4YecKux omepauumit. Takmm obpaszoM, s peurenus 3amgad (1), (2) Tpe-
6yercs BoimonunTh O(m3y/nlnn) apudMeTudeckux onepaimii.

IIpsmoit BapuaHT aJITOPUTMA COCTOMT B TOM, YTO MBI 3aKpeILIseM
BEKTOp Z IepeMeHHBIX IPSIMOil 3aJadi, BBOAUM NMapaMeTPUUECKYI0 BEKTOP-
(GyHKIUIO

u*(X) = arg urg}iir'xn ®(z*, u, Ap") (7
I HaxXoouM )\k KaK pelleHHe 3ala4du
A= min,  &(a®, ut(A), Ap) < OAp tmin. (8)
[ocie 3TOTO OCYILIECTBASEM UTEPATUBHBIA NePEXO
W WO, =M, = et ). ()

Teopema. Ecin BRIIOTHAIOTCA yCIOBUA
¥ erniX, WF e1il, @(z*,ut, pk) < OuFtoin,
10 114 ayroputma (7)—(9) copaBenIHBEL cleAyIOIIHe Yy TBEPKICHHUS:
e erniX, W ernil, @(zF,utt pt ) < 0uFt .

IIpu stom p*+t < p¥ ) a npu k > 1 BrImOMHAETCS HEpaBeHCTBO
prtt g <1—\/0-\/1—9/\/’yn—0)u’°. (10)

IIOKABATEILCTBO HayHeM C IPOBEPKH COXPaHEHHUS GallaHCOBEIX OTpa-
HUYeHuii-paBeHcTB. s 5Toro moTpebyercs BhIpaXkeHue IS BeKTOP-(DYHK-
unu uk(A):

u*(A) = (AXZM AT) "N AX2M[ e — \b). (11)
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Bnecy Xy = diag{z}}, My = diag{u*t;},

1

2
1 1

= 2b—sp AXEM; e s AXIME AT (AXEME AT) ™ (AXEM e A'b) = .

Az = (oM. (9)) = 242 — —AXIM[ (e - ATWM) = (. (11))

Pemenune 3amauu (8) mocTuraeTcs MpHu BHIOJHEHNUN ee OTPAHUYEHUS KaK
cTpororo paseHcTBa. CiieioBaTelbHO,

®(z*, u bt = gukt e . (12)
Y6enuMcs B BHLIIONHEHNH OTpaHmYeHnit 3amaqu (8) mpu A = 1:
®(zF, uk(1), pb) < (em. (7)) < O(z*, b, pb) < O imin.

Takum obpasoM, peurenme 3amadyu (8) mocturaercs nmpu A < 1. Orcioma
cTelyeT cIpaBelMBOCTh HepabencTBa uft! < pF. Tax kax no yciosmio
z*¥ > 0, To u3 (12) cuenyer, yto g(ub*!) > 0.

Ha manibHeiimx urarax HDOKa3aTelbCTBa KIIOYEBBIM SABISETCH CIEAYIO-
11ee COOTHOILUEHHE, NoIyYaeMoe ¢ npusiederneM (9):

pEtty — af g (urt) = ph e - 22 g (P ) + prEr (mf)z(gj(uk“))(z, |
7 13

1
pr — e g (utt) = L (4 — 25g; (u"))%.
J

Orciona ¢ ucnonb3oBanneM (12) ciaenyer, 4To

Z (#k-}-ltj _ $;+1gj(uk+1)) = Gt (14)

Jj=1

IlokaxeM cIpaBelIMBOCTE HepaBencTBa ®(zk+: ukb+l pk+1) C Guk+iy ;-

2
Bzttt ) =) T (Nk+1tj - mf“gj(uk“))
j=1 !

1 - 1
< (em. (13)) <€ (#k+1t. _ mlg:g,(ulc+1))4
( ) ,UkHtmin JZ:; (,u’”“tj)2 J jJI

< 1
h lj'k+1 tmin

n 2
1
(Z Hk+1t' (p’k+1tj—z;g]'(uk+1))2) = 02Hk+1tmin < 0“k+1tmin~
J

i=1

Orcrona ¢ yyerom mepasenctBa g(uf*!) > 0 nomywaem zF+! > 0.
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k+1
TaxuM o6pasoM, ocTaeTcs Joka3aTh HepasencTBo (10). Ilycrs z/*' =

z§t!g;(uF+1). BrIscHMM, DM KAKMX O BEIIONHAETCH HEPABEHCTBO
- 1 ( by, gk k1, \° k+1
S S—— ) —apttit; ) < B(1— @) . (15)
j; pE(1 - @) ’
PacKpsIB CKOGKY U BBIONHEB HEOOGXOMMMbIE ITPe0OPa3OBaHus, TOLY IUM
n n
1
(Z T (u+ie; - Y220 Z (ut+ie; - l;+1)+a2 Zﬂk+ltj)/(1—a)
jm T =
14
( ) (02 K+l in — 200 0 + a2n7uk+1tmin>/(l - a).
OTHOCHTEITBHO @ PelllaeM HepPaBeHCTBO
(6244 i — 2000 i + 0y i ) (1= @) < O(1 = @)t i,
YMHOXUB 06e YacTH HepaBEHCTBa Ha W—’ moJlydyaeM
0% — 200 + o*ny < 6(1 — 2a + o?), o*(ny —0) < (8 - 6%).
OTciona clieiyeT, YTo HePaBEHCTBO CIPABEITHBO TIPH TIO6OM
<VOVT=0/\/ny —8.

Takum obpasom, mpu & = /01 — 0 /+/ny — 0 Bemmonusercs u ycuoswe (15),
T. €.

@(wk“ u’“‘”(l - _______\/5 1- 0);/““) < 0(1 voy1 ),uk“tmm.

’ '——-—O—n'y — X F—n'y
3navurT, Ha (k+2)-MTepauuu MOXHO TapaHTUPOBAHHO IPOLBUHY THCA B COOT-
BeTCTBUYU c olleHKoil (10), Haxe He MeHss 3HaYeHUil mepeMeHHBIX. ClienoBa-

TeJIbHO, HaYXHAasA CO BTOPON UTEpAINH, BEIIOIHAIOTCS BCe YCIOBUSI T€OPEMEL.
Teopema mokasana.

3amevanue. MaxkcuMalibHoe 3HaUeHHe « HocTuraercs mpu 6 = 0,5.
B sTom ciyvae cnpasennuBo mepasencTso puft! < (1-0,5/,/Am)u*. Xors,
KaK MOKa3bIBAIOT SKCIEPUMEHTAIbHEE UCCIeNOBaHUs, Gojlee IepCleKTUBHO
HCIOJIB30BATh GOJIBIINE 3HAYEHUS PalMyca KOHYCa CKOLIEHHOTO IIyTH, YTO
HeCKOJIBKO YXYIIIAeT ONEHKY, HO yiIydlllaeT MpaKTHYecKne pe3ybTaTHl.

IIpsamMo-nBoiicTBeHHEI BapMaHT ajropurMa. PassuTueM mpsmoro
aJrOpUTMa ABISETCS NPIMO-ABOMCTBEHHEBIN aJropuTM. Ero cyTh cocTout
B TOM, YTO 3aKpemiseTcs BeKTOp u® mepeMeHHBIX HBOHCTBeHHOH 3amayun
¥ BBOOUTCS ITapaMeTpuuecKas GyHKIUSA

z* —
(A) = arg E}g‘nn ®(z,u*, Apuk).
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Brinuuiem ee B SBHOM BUIE:
¥ (N) = GPPT AT (\) + Apf G e,

re
rk(/\) = (AG;ZTAT)’l(b - /\pkAG,th).

Bnmecs Gy = diag{g;(uF)}, T = diag{t;}.
Haxomnm A* xax pemenune 3amadn

A= min, @z (A), u', Apt) < OA i
>
I OCYILIeCTBJIAEM UTEPaTUBHEIN Iepexon:
1
zk+1 — J}k(/\k), Tlc+1 — T‘k(/\k), /,l,k+l — ’\kﬂky ,uk+1 — uk + uk+1 ’/‘k(/\k).

Hoka3aTelbCTBO IPOBOOUTCSA AHAJOTUYHO HOKA3aTENIbCTBY IPAMOTO Bapu-
aHTa aJIropuTMa.

3anaua onpenesieHNs HOMYCTHUMbIX PEXUMOB 3JIEKTPOIHEPTEeTN-
YecKUX cucteM. ECTh NPedIochlIKY K TOMY, YTO aJTOPUTMEL CKOIIIEHHOTO
OyTU OKaXyTcd >pPeKTUBHBIMU TIPU PelIeHUH 3aJadyl onpenelleHus IOIy-
CTHMLIX PeXHUMOB dleKTposneprerudeckux cucrem (D9C) [3]. Ucxomnas
3alayvya ABJIgeTCs HeNMUHeHHONM M B oOllleM BUIe 3alUCHIBAETCS CIEXYyIOIIUM
obpa3oM: HeoOXOLUMO HaWTU TAKOW BEKTOp z, YTO

W(z)=0, z>2z>z.

3mech z — BekTop HapaMmeTpos pexuma OIC, Z ¥ z — 3alalHble Bek-
Topsl orpauundenuit, W(z) — HenuueiiHas BekTop-QyHKuMsA. bBamaHcoBbe
OTpaHUYEHUS-PABEHCTBA BHIBOLATCS U3 3aKoHOB Kupxroda. MuTepBasibHbie
OrpaHUYEHUs-HEPABEHCTBA 3a[(aI0TCS HA BENWYMHBI HANDPSKEHUS U MOIIHO-
CTU aKTUBHOW W PeaKTUBHON TeHepallud B KaXKIOM y3ie, a TaKxe Ha Iepe-
TOKM AKTUBHOM M PEAKTWBHOM MOILHOCTH B Ka)XIOW BETBM U 3HAYEHUI KO-
5$PUIUEHTOB TpaHCHOPMAINK, BKIIOYEHHBIX ¥ KaXKIOTO M3 KOHIIOB BETBH.

BekTop z pasbuBaeTcs Ha IBa BEKTOpPa: HE3aBUCUMBIX NEPEMEHHBIX I
I 3aBUCUMBIX II€DEMeHHBIX Y. Pa3z0ueHue TPOM3BOLUTCS TaKUM 06pasoM,
4TO6Hl IPY 3aJaHHOM & cucTeMa ypasHeruit W(z,y) = 0 Gblia paspelrnma
OTHOCHTEIBHO BeKTOPa . CyIecTBYIOT pa3nuvyHble TPOIenyphl BEIGOpa CO-
CTaBa KOMIIOHEHT BEKTOpa T, HCIOIb30BaHNE KOTOPHIX IPUBONUT COOTBET-.
CTBEHHO K Pa3IMYHBIM HabopaM yIpaBISeMBIX apaMeTpOB.

AnropuTM pellleHus 3aladd OCHOBAH Ha COYETAHWN METONA IIPUBENEH-
HOTO I'palileHTa ¥ TMociiefoBaTeNbHol Muneapusanuu. Ha xaxnoit ntepanuu
t=1,2,... Bumonusorcs (3] crenyiouine neicTBUS.

1. Jlna ODOmMycTHMOTO MO OrpaHMYeHUsSM-HepaBeHCTBaM BeKTopa z' €
[z; T) maxomutcs BexTOp ¥, ynoBreTBopsitomumit yenosumio W(zt, yt) = 0.
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2. IlpoBepsercs, yHalloch UM TONYyYUTh HOMYCTUMBIH pexum. Ecimm
CIpaBETIBO BXIoYenue y' € [y;7], TO BEIYICINTENBHBIN Npolecc 3aBepla-
eTcs.

3. Ompemensercs cocTaB OTpaHUYEHU, yINTHIBAEMBIX Ha JAHHON UTe-
pamuu. Homepa 5Tux orpanndennii o6pasyiot muoxectso I},. B Hero o6s-
3aTeNbHO BXONAT TaKie HOMepa ¢, ITO KOMIOHEHTHI y; He YIOBIETBOPKIOT
OrpaHUWYeHnsiM-HePaBEHCTBAM.

4. Mycrs I, = {1,...,m}. Hanee 6ymeM cYUTaTh, YTO BeKTOP-GYHKIUSL
W cocTouT TONBKO M3 KOMIOHeHT ¢ Homepamu u3 I, Ilomaraem B' =
vV, W(zt,y), C* = V,W(a',y'). Jluneapusyercs yciaosme W(z,y) = 0
B Touke (zt,y'):

Wzt y')+ B (y -y )+ C'(z - z*) = 0.

Ilocne packpsITHs CkOGOK momydyaem y — §' = Alz, rme A' = —(B')"!(CY,
§t =yt + (B)"1C'zt.
5. Pewraercs 3anmava

a—min, y=Az+§, Tz>z, Feytar'>y, rmea>0, (16)

OTHOCHTEIBHO Z, y U a. 3meck rf = (J; + y)/2—yl, i=1,...,m

ITockomnbky Habop (2!, y', @ = 1) ABIsKeTCS HONYCTUMBIM, JaHHas 3a0aYa
uMeeT pereHue npu Hekotopom a € [0;1] (mapameTp a sBIseTcs moKasa-
TejleM CTelleHM HeCOBMEeCTHOCTH JIMHeapU30BaHHOH cucrembl). Ecam onru-
MaJIbHOe 3HaYeHHMe (@ PaBHSETCH HYIIO, TO CHCTeMa

Tzazz, FzAz+y 2y (17)

coBMecTHa. YeM Ginxke ONTUMAIbHOE 3HaYeHUe o K e[UHUIe, TeM GOlblie
IOJDKHBI HapyUIaThCs OrpaHMYEeHNs.

[Monyyennoe pemrenne z 3amayu (16) npuHUMaeTcs 3a UCXOMHYIO TOYKY
z'*! Ha cllenyromeil HTepalun TNHeAPU3AIUM.

JInneapu3soBanHas 3amava. OcraHoBuMcs 6oliee ONPOGHO Ha ajIro-
puTMe pemtenns 3amaun (16). OcyiiecTBUM UeHTPHpOBaHME I HOPMHPOBKY
IlepeMeHHbIX:

Y — Y. . .
i e —= rmej=1,...,n, i=1,....,muc =oa.
.’l?j—l‘- - .

= i

8
I
"]
<.
d
=
I
(5™

-1

Banava (16) cBemeTcs K cienmymoeit:

@ —min, Az’ -y +a'r=5b, 0<1z' <2, 0<y <2 (18)

N
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OneMeHTH MATPHIBL A, & TaKXKe BEKTOPOB b ¥ 7 BEIYMCIAIOTCS IO GopMyTaM

al]:a‘jgi—_y_;, t=1,...,m, j=1,...,n,
1 = 1
- — a;. T
ort y, — ¥ ,-; GZ
T = — , bi=2 — , t=1,...,m.
yi'ﬂ; yt_g,'

IMomyyus onTuMaibHOe pelrenue 3agavu (18), mepeiimeM K MCXOMHBIM Hepe-
MEHHBIM

Yi— Y, . .
ayi:£;+y;'—*2_-—> rrej=1,...,n, 1=1,...,m.

z; —
2

T.:
— ! —=J
T =12;+7%;

Ias ynpollleHUs 3allMCH OMYCTUM IITPUXM HAJI MepeMEHHBIMU B 3aadye
(18). BBenem neoTpunarenbHble nepeMenHble s € R® u ¢ € R™ Takue, 4TO

IO BCeM KOMIIOHEHTaM BBINOJHAIOTCS PaBEHCTBA Z; + 8; = 2, ¥ + ¢ = 2.
3amava mpUMeT CIenyIOIIMil BUI:

o — min,

Az —y+ ar =0, U

-z — 8 = —2e, v (19)
-y —q=—2e, w

£20,520,y>20,¢2>20, a>0.

CopaBa OT 4epThl BHIIMCAHBI JBONCTBEHHEIE OUEHKH COOTBETCTBYIOIIMX OT-
paunvenuii. [IBoiicTBennas k (19) 3amava 3amnuceIBaeTcs CIedYIOIINM 06pa-
30M:

bTu — 2eTv — 2¢Tw — max,

glzv—ATUZO, ‘z

g2=11>0,

gg=u+w>0, Y (20)
ga=w 20, g

gs=1-7rTu>0.

CnpaBa OT YepTHl TakKXe BHIMCAHE! IBOMCTBEHHEIE OLEHKH OTPaHNYCHHI.
B [2] paccMOTpeHO HECKOIBKO aIrOPMTMOB ONTHMU3ALMHA B KOHYCe LEHT-
paJbHOTO MyTH, aJalTHPOBAHHBIX IUIs peireHus saxad (19), (20), koTopsie
COBMeIIIaJTH HaJuyue NOINHOMIAIBHBIX OLEHOK I JOCTATOYHO ek THBHYIO
paboTy Ha mpakTuke. OIHAKO BHIYMCIMTENbHEIN IPOLECC B HUX HAYXHAJICH
¢ aBTOMATHUECKN ch)OpPMUPOBaHHON cTapToBoil Touku z° = e, KoTopas s
3amaun (16) cOOTBETCTBYeT cepeluHe NOIYCTUMOIO MHTepBalla. B To xe
BpeMs B KadyeCcTBe CTapPTOBOIO NPUGIMXKEHUS TOpasfo IepCleKTHUBHee UC-
IOJb30BaTh TOYKY, KOTOpas coOoTBeTcTByeT z' mis 3amaun (16). Taxum
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o6pa3oM, B HaHHOW CTaThe NpellaraeTcs HaYMHATH pellleHne 3amad (19),
(20) ¢ npubnmxeHus

t
Tzt — .
0 _oYj =5 0 _ 0 ;. _ 0 _ 0 _ .
T =2-"—",8;=2-z;,j=1,...,n, 4, =¢ =1, 1=1,...,m,
T, —Z.:
75 (21)
=1, u;=0,i=1 m, v’ =1, 7=1 n,w=1,41=1 m
a’",ut"‘a — Sy 7vj“a.]_7"'77 T T — Rty .

3peck M MOSBISETCS NMOTPEGHOCTH B AITOPMTMaX CKOIIEHHOTO IIYyTH, IIO-
CKOIIBKY OHHM MOTYT CTapTOBATh C JIF0GOH OTHOCHTENBHO BHYTPEHHeH TOYKH
MHOXKECTBa IONMYCTUMEIX DelIeHui, Kakoil SBIZeTCH, B YaCTHOCTH, TOUKa
(21). Ausroput™ (7)—(9), Kak U NpsMO-IBOICTBEHHEIN €ro aHAJoOT, Ge3 cy-
IIIeCTBEHHBIX M3MEHEHMH MOXHO aallTHPOBATh IUIA pelleHus 3amad (19),
(20), 3a MckMIOYEHNeM OBYX NONOJHNTENBHBIX IPONENyP.

ITponenyps! 3aBepiIeHNA BLIYNCINTEILHOIO IIpouecca.

1. ITockoabKy MBI B IepBYIO Odepeb NHTepecyeMcs HaXOXIeHHeM oIy c-
TUMOTO pellleHHs CHCTeMbl JMHeHHBIX ypaBHeHW ¥ HepaBeHcTB (17), mpen-
JlaraeM CIeLUaJbHYIO IIPOuenypy, GopMalu3yolyo 3aBeplieHie BhIYUCIN-
TeJIBHOTO IIpollecca B CIydYae COBMECTHOCTH orpaHudenuit. Ha xaxnoit ure-
pauuu k = 0,1,2,... mpoBepseM, HeIb3s I MPOABHHYTHCS BIOIL HANpPaB-
neHus KOppeKTHPOBKH ¢ waroM 7% = —af /Aa*, 1. e. Hapymaercs mu xoThb
OIHO OTpaHWYeHNe-HepaBeHCTBO B TOYKE

il?k+1 — $k+’)/kA(Ek, sk+l — Sk+’)’kASk, ylc+1 - yk+7kAyk, qk+1 — qk+’)'kAqk-

Eciu Bce OHUM BBIIOIHSIOTCS, TO UMeeM IONYCTUMYIO TOYKY cucTeMbl (17),
BBEIYNCIIAEMYIO II0 (popMylie
T, —;
_ k173 =) .
T =Z; 5 17=1,...,n.

2. Insa gByX HaHHBIX 3a7a4 Ha OCHOBe OMHON 13 (HOPMYIHMPOBOK Te-
opeMmsl Papkania 06 albTepHATHUBHBIX HEPABEHCTBAX YHAIOCh IMOCTPOUTH
3¢ GdeKTUBHBI KPUTEpUH HECOBMECTHOCTH. ECIM Ha HEKOTOPOMl UTepalnu
BBINIOJIHAETCS YCJIOBHE

PY(u) = bTu* + 2eTuk — 2eT(ATu), > 0,

To cucTema (17) HecobMecTHa. 3mech (u4); =max{0,u;}, (u_); =min{0, u;}.

ITpo6nema 6bICTpOl MIEHTHUKAINM HECOBMECTHOCTH OCOGEHHO aKTy-
allbHa B CBA3M C TeM, YTO JMHEAPU30BAHHASL CHCTEMA YACTO OKA3bIBAETCS He-
COBMECTHOM, B YaCTHOCTHM M3-3a MOIPELIHOCTeN JIHHeapu3amuu. B sToM ciy-
Jae HeT HeoGXONMMOCTU TO4HO peuraTh 3amadu (19), (20), yTo MoxeT oxa-
3aThCS JOCTATOYHO TPYLNOEMKHMM IIpoieccoM. MoXHO IUIIb epeiiT# B HOBYIO
TOYKY, I'Jle 33HOBO IIPOBECTH JINHEAPH3ALNIO.
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