OCTPOUTH 3P PEKTUBHO paboTAOIINE YACTIEHHBIE aJITOPUTMbI. PazpaboTke
YHUCJICHHBIX MEeTO/O0B JJId JIMHEMHBIX 3aJla4d ONITUMAJIbHOTO YIIpaBJIEHUS I10-
CBSIIIEH TeJIbli psist pabot. Crieyer, 0JIHAKO, 3aMEeTUTh,9TO B OOJIBITUHCTBE
OIyOJIMKOBAHHBIX PAOOT MCCJIEyeTCs TOJIBKO CXOINMOCTH METOJIOB U 333~
eTCsT KaKON-TO KPpUTEpPHii OCTAHOBKHU BBIUNC/IEHUM, KOTOPHIt 0OecIieInBaeT
“BIM30CTh” BBIYUC/ISIEMBIX BEJIMINH NCKOMBIM, HO HE TAPAHTUPYET 33 IaHHON
TouHOCTU. OOBIYHO HCIOJIB3yEeMblE UYNCJIEHHBIE aJIOPUTMbI TPEOYIOT YHC-
JIEHHOT'O PeIlleHNsI HEKOTOPBIX 3aJ[a4d 13 Teopun JuddepeHInalbHbIX ypaB-
HeHWit, TuHeiHON ajrebpbl u T.;1. OJHAKO BBIYUCIATEIbHBIE TIOMPEITHOCTH
pelIeHnd ITUX BCIOMOTraTeJbHBIX 3334 MOTI'YT OKa3aThbCA BeCbMa 3Ha4H-
TEJIbHBIMHU, II09TOMY OOJIBIION WHTEPEC MIPEICTABIAIOT TAKHE YUCIEHHBIE
MeTOMBI, JUISI KOTOPBIX y/JaeTCsl IOJyUUTh OIEHKY TOYHOCTH BBIYMCJIECHUI
C YYETOM BBIYHC/IUTE/ILHBIX MTOrpeITHocTel. JIaHHbIi JOKIa] KaK pa3 U Io-
CBSIIEH YUCJAEHHBIM MEeTO/aM, PEIIalouM JUHEHHbIe 3a/1a41 OITUMAaJILHOI'O
VIIPABJIEHUS C HHTErPAIHHBIM (DYHKIIMOHAJIOM KAIeCTBA € 33/ IAHHOI TOYHO-
CTBIO M C YYETOM BBIYMCJIMTEJIbHBIX HOrpentHocreii [1].
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For a linear controlled dynamic system a fixed-time problem of package
guidance on a convex and closed set [1] is considered. A (program) package
is a family of open-loop controls having their values in the predefined convex
compact, parametrised by admissible initial states from a predefined finite
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set and satisfying the non-anticipatory condition for the linear observations
of the system

z(t) = A(t)x(t) + B(t)u(t) + c(t), x(to) =xo, u(t) € P, tE [to,d]. (1)

These observations, in general, do not give the full information about the
exact initial state of the system. The solvability criterion of this prob-
lem comprises a finite-dimensional problem of maximisation of the concave
function over a convex compact set [2] which can be solved with standard
optimisation methods. If the problem is solvable, the modified method of
successive approximations can be used for calculation of the program pack-
age elements. However, this method can be applied only to regular clusters
of the initial states set.

Definition. A cluster of initial states Xo;(7%), j = 1,...,J, is called
regular when the left-hand side of the minimum condition is non-zero for
the entire [15_1, 7], i.e.

> BYWFTW. 0, A0, € [re1,m);

z0€X0; (1K)

here 7, k = 1,..., K, are the uniform signal (which corresponds to the clus-
ter Xo;(7x)) splitting moments, [} are support vectors for the correspond-
ing initial state zo and F(9,t), t € [to, V], is the matricant of system (1).
Clusters which are not regular are called singular.

For calculation of the program package elements for singular clusters,
a modification of the method for singular controls [3] is proposed.

First, the elements of the program package are calculated for all regular
clusters. Then an integral equation of the form

/ F(O)tn () dt = 21,
Tho

where T, is the union of all time segments where an initial point xy belongs
to any singular cluster, f(¢) is a known measurable vector-function and z,
is a known vector, is solved for all initial states x¢ belonging to a singular
cluster using the method from [4].

After a maximum of m x n steps (where m is a number of initial states
in singular clusters and n is the dimension of system (1)) the elements of
the guiding program package are calculated.

98



References

1. Kryazhimskiy A.V., Osipov Yu.S. On the solvability of problems of guar-
anteeing control for partially observable linear dynamical systems // Proc.
Steklov Inst. Math. 2012. V. 277. P. 144-159.

2. Kryazhimskiy A.V., Strelkovskii N.V. An open-loop criterion for the solvabil-
ity of a closed-loop guidance problem with incomplete information. Linear
control systems // Trudy IMM UrO RAN. 2014. V. 20. N 3. P. 132-147.

3. Gabasov R.F., Kirillova F.M. Linear systems optimisation. Functional anal-
ysis methods. Minsk: Izd. BGU. 1973. 248 p.

4. Gindes V.B. Singular control in optimal systems // Izv. Vyssh. Uchebn.
Zaved. Mat. 1967. N 7. P. 34-42.

COTIPSIKEHHBIE TEPEMEHHBIE
B 3AJJAYAX JTUHAMUYECKOU PEKOHCTPYKI[UU
(ADJOINT VARIABLES IN DYNAMIC
RECONSTRUCTION PROBLEMS)*

H. H. Cy66oruna (N. N. Subbotina)®,
T. B. Tokmannes (T. B. Tokmantsev)®

¢ Unemumym mamemamury, u mexarnury um. H.H. Kpacosckozo
VpO PAH, Examepunbype, Poccus

® Vparvckuti dedeparvroni ynusepcumem, Examepunbype, Poccus

subb@uran.ru, tokmancev@mail.ru

BBenenmne. B pabore npeyioXKeHHBII paHee aBTOpPaMU METOJI, PEITeHUST
38729 PeKOHCTPYKIINU TPAeKTOPUU U ylpaBJeHUl JUHAMUYIECKON CHCTeMBbI
10 aIlOCTEPUOPHOI 3allly MJIEHHON MHMOPMAIT O PeaJM30BaHHON (Hasz0Boil
TPaeKTOPUH PACIIPOCTPAHEH Ha PerleHne 3aat JUHAMIIECKON PEKOHCTPYK-
. PaccmaTpuBaeMble MOIENN yIPABIAEMBIX JIUHAMIIECKUX CHCTEM WC-
MMOJIB3YIOTCS TIPU ONUCAHUN JIMHAMUYIECKNX ITPOIECCOB B TAKNUX MPUJIOYKEHN-
sIX, Kak uHxKeHepus [4, 1, 2, 5], sKOHOMUKa, GHOJIOrHsI, MEIUIINHA, & TaK¥Ke
B UCCJIEJIOBAHUU ITPOIECCOB TEXHOJOTUYECKOTO PA3BUTHUSI.

*Pabora BbInosiHeHa Tpu (uHaHCcoBO nojuep:kke PODPU, npoekrsr 18-01-00264a un
17-01-00074a.
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