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Abstract—We consider an abstract guidance control problem with elements of uncertainty, where
the control procedures are identified with set-valued quasistrategies. The goal of the control consists
in the guidance to the objective set under phase constraints. We construct the solvability set by the
method of program iterations which is well known in the theory of differential games. We prove
that the limit of the iterative procedure has the sense of the set of positional absorption (the stable
bridge) introduced by N. N. Krasovskii. This limit coincides with the solvability set in the class of
quasistrategies.
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INTRODUCTION

The main denotations: DG (differential game), MPI (method of program iterations), PAO (program
absorption operator), s/s (subset), s/sp (subspace), TS (topological space). Along with the adduced
denotations, below we use some other abbreviations; we explain their meaning each time we use it first
in this paper.

One usually considers the control problems with disturbances (the latter are understood in a wide
sense) within the framework of the theory of differential games (DG) ([1—7]). In the theory of DG
one uses various formalizations of the game control. Namely, the formalization of N. N. Krasovskii (it
assumes that the control obeys the feedback principle), the formalization in the class of quasistrategies
(it goes back to[8, 9]), the formalization in the class of e-strategies (it was proposed by B. N. Pshenich-
nyi), piecewise-programmed control procedures [10, 11]. Procedures of the MPI used below are based
on investigations described in [12—19]. The latter are connected with the solution of DG in the
positional formalization of N. N. Krasovskii and also use the apparatus of set-valued quasistrategies
[20—22]. Under the natural conditions of information consistency both these formalizations appear to be
equivalent with respect to the result obtained in DG. Recall that the use of the positional formalization
enabled N. N. Krasovskii and A. I. Subbotin to establish the theorem of alternative [3] which is
fundamental in the theory of DG. One of the mentioned versions of the MPI implies the construction of
an alternative partition of the space of positions; its existence follows from the indicated theorem. In this
paper we consider an abstract version of this construction in the case, when the theorem of alternative
[3] has no corresponding analog (it is not obtained in the statement adduced in [3] and in other works
dedicated to the theory of DG). We propose two versions of the MPI. The first one is indirect; it is
analogous to the method described in [23] and is realized on the space of sets, whose elements are game
positions. The second one is direct (in sense of the construction of control procedures); it is similar to
the method adduced in [24—26]. We use the duality of the mentioned versions of the MPI in the form of
[23, 27]. We consider the set of all initial positions with which one can successfully solve the guidance
problem with an objective set M and phase constraints defined by a set N (M and N are sets in the
space of positions). We prove that this set coincides with the limit of the indirect iteration procedure. In

* . .
E-mail: chentsov@imm.uran.ru.

46




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




