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SOME CONTROL PROBLEMS FOR LINEAR ABSTRACT
FUNCTIONAL-DIFFERENTIAL SYSTEMS !

© V.P. Maksimov

The linear abstract functional differential equation [1] is the equation
Lr=f, (1)

where £ : D — B is a linear bounded operator, D and B are Banach spaces such that D is
isomorphic to the direct product B x R". Let us denote by J = {A,Y} : BxR" — D an
isomorphism and let 7! = [§,7]. Suppose that the so called principal boundary value problem
Lx = f,rx = « is uniquely solvable for any f € B and o € R". In such a situation, the solution
of the problem has the form x = Gf + Xa, where G is the Green operator, X the fundamental
vector. Consider the control problem

Lx=Fu+ f, (2)

re =a, br =0, (3)

with a linear bounded operator F' : H — B, a linear bounded vector functional ¢ = [{1, ..., {,,] :
D — R™ (it defines the aim of controlling), and the control u from a Hilbert space, H. The
equality \ju = ¢;GFu defines the linear bounded functional A\; : H — R. Let us denote by the
same symbol A; the element of H that generates the functional \;, that is, A;u = (\;, u), where
(, ) stands for the inner product in H. Necessary and sufficient conditions for the solvability
of the control problem (2),(3) are presented in the talk. Those are formulated in terms of the
matrix I' = {<)\Z, >\j>}i,j:1,..,m-

Problem (2), (3) covers a wide class of control problems for ordinary differential systems,
differential delay systems, some singular and impulsive systems. In the talk, some examples of
the above problems are considered, and questions of developing contemporary computer-assisted
techniques for the study of the control problems are discussed. The key idea of the computer-aided
approach to the study of the problem (2),(3) with use of Computer Algebra Systems is based
on the fact that the property of controllability of system (2) retains under small disturbance
of the parameters. Thus effective tests of the controllability can be formulated in terms of the
elements of a matrix ['g that approximates I' with a precision high enough. This requires a high
precision of the approximation to X, G, F, £ within classes of so called «computables functions
and operators [1]. The questions of such approximations are discussed as well. Some applied
control problems being reducible to the form (2), (3) are presented.
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NHBAPUAHTBI A®@OUHHON I'PYIIIILI IIPSIMON B
IMPOCTPAHCTBE MHOT'OYJIEHOB !

© H.A. Manaiiosok

Pacemarpusatorest opbutsl u uaBapuanTsl adbdunHoil rpynnst npsamoii G = {x — ax + ([},
JIefiCTBYOIIEH CONPSIKEHUSIMEI B IPOCTPAHCTBE MHOTOYJIEHOB f ().

[Tycrs V,, — npocrpanctso muorowieHoB f(x) crenenn < n Haj mojeM R :
f(z)=ap+ a1z + ...+ apz", (1)

rme ag,ai,...,a, € R u mepemennas x upoberaer R. IlpocrpanctBo V,, mmeer pasmep-
noctb n + 1. O6oznauum V', V=, VIV nomvuoxkectsa Vi, cocrosimue us muorouwienos f(z) c
an > 0, ap, < 0, a, = 0, coorBercTBenHo. IloaMuoKecTBO V) MOMKET GBITH €CTECTBEHHBIM 06pa-
30M OTOXKJIECTBJIEHO C V1. Takum obpazom, Mbl uMeeM (PUIBTPAIHAIO

R=VWcWvicVcCc...cV,C.... (2)
IIycts G — rpymma adduHHBIX peobpa3oBanmii ¢ mpsMoit R :
x— @(x) = ax + £, (3)
e «, § € R, o > 0. Ona zejictByeT B mpocTpancTse V,, MHOrOWICHOB f () ciieayronmmM o6pa3oM:
T(p)f =9 "o foep,

NJIn

(T() @) = ¢ flax+5) 2.

!Pa6ora Beimoanena npu nomuepxke PODOU (npoext Ne05-01-00074a), nayuunoii nporpammsl «Passurue Ha-
yunoro ITorenmmana Bercrreit ITlkosers PHII. 2.1.1.351 u remmrana Ne 1.2.02.
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