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The talk is dev oted to the problems of optimal reco v ery of linear func-

tionals and op erators b y incomplete and/or inaccurate information and their

in terconnections with the problems of analysis and appro ximation theory .

The last sev eral y ears ha v e seen the gro wing in terest to the problems where

it is necessary to reco v er function v alues, or v alues of its deriv ativ es at some

p oin ts, or v alue of in tegral of a function, or to reco v er a function itself in

some metric and so on. Usually in this situation w e ha v e some informa-

tion (incomplete and/or inaccurate) ab out a function: for example, w e kno w

function v alues (ma y b e with some errors) at some p oin ts, or some of the

F ourier co e�cien ts, or momen ts, or initial data if this function is a solution

of di�eren tial equation and so on. The problem is to use all this information

in the b est w a y for reco v ering of one or another functional or op erator from

this function. The statemen t of optimal reco v ery problem is going bac k con-

ceptually to the pap ers of Kolmogoro v of the 30s of the past cen tury where

the problem of b est appro ximation metho d on a class of functions w as stated.

In the talk a unique approac h to in v estigation of optimal reco v ery prob-

lems based on general principles of extrem um theory and con v ex dualit y is

giv en. A series of examples will b e presen ted where this approac h allo ws to

obtain explicit expressions for optimal metho ds of reco v ery . In these prob-

lems there are some in teresting e�ects connected with excessiv e information

of input data whic h is apparen tly imp ortan t in practical applications. More-

o v er, it will b e sho wn that there are close connections b et w een optimal reco v-

ery theory and problems of analysis and appro ximation theory (p olynomials

least deviating from zero, problem of momen ts, inequalities for deriv ativ es of

p olynomials and smo oth functions, appro ximation of analytic functions).
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