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STECHKIN’S PROBLEM ON THE BEST APPROXIMATION

OF AN UNBOUNDED OPERATOR BY BOUNDED ONES

AND RELATED PROBLEMS

V. V. Arestov, R.R.Akopyan

This paper discusses Stechkin’s problem on the best approximation of a linear unbounded operator by
bounded linear operators and related extremal problems. The main attention is paid to the approximation of
differentiation operators in Lebesgue spaces on the axis and to the operator of the continuation of an analytic
function to a domain from a part of the boundary of the domain. This is a review paper based on the materials
of the authors’ lecture on September 14, 2020, at the X Internet video-conference “Day of Mathematics and
Mechanics” of four institutes of the Russian Academy of Sciences: Krasovskii Institute of Mathematics and
Mechanics of the Ural Branch of RAS (Yekaterinburg), Sobolev Institute of the Siberian Branch of RAS
(Novosibirsk), Steklov Mathematical Institute (Moscow), and the St. Petersburg Department of the Steklov
Mathematical Institute. The lecture of the authors was dedicated to the 100th anniversary of the birth of Sergei
Borisovich Stechkin. The problem of the best approximation of a linear unbounded operator by bounded ones is
one of his legacies. We tried to at least partially reflect the new results, methods, and statements that appeared
in this topic after the publication of the review papers (Arestov, Gabushin, 1995–1996). The material on this
topic is wide; the selection of the material for the lecture and paper is the responsibility of the authors.

Keywords: Stechkin’s problem, recovery, unbounded linear operator, differentiation operator, Kolmogorov
inequality, analytic functions, boundary values.

MSC: 26D10, 47A58

DOI: 10.21538/0134-4889-2020-26-4-7-31

REFERENCES

1. Stechkin S.B. Inequalities between norms of derivatives of arbitrary functions. Acta Sci. Math., 1965,
vol. 26, no. 3-4, pp. 225–230 (in Russian).

2. Stechkin S.B. Best approximation of linear operators. Math. Notes, 1967, vol. 1, no. 2, pp. 91–99.
doi: 10.1007/BF01268056 .

3. Stechkin S.B. Izbrannye trudy: Matematika (Selected Works: Mathematics). Moscow: Nauka Publ., 1998,
384 pp. ISBN: 5-02-015239-0 .

4. Ivanov V.K., Vasin V.V., Tanana V.P. Theory of linear Ill-posed problems and its applications. Utrecht:
VSP, 2002, 294 p. ISBN: 3111826147 . Original Russian text published in Ivanov V.K., Vasin V.V.,
Tanana V.P. Teorija linejnyh nekorrektnyh zadach i ee prilozhenija. Moscow: Nauka Publ., 1978, 206 p.

5. Arestov V.V., Gabushin V.N. Best approximation of unbounded operators by bounded operators.
Russian Math. (Iz. VUZ), 1995, vol. 39, no. 11, pp. 38–63.

6. Arestov V.V. Approximation of unbounded operators by bounded operators and related
extremal problems, Russian Math. Surveys, 1996, vol. 51, no. 6, pp. 1093–1126.
doi: 10.1070/RM1996v051n06ABEH003001 .

7. Tikhomirov V.M., Magaril-Il’yaev G.G. Neravenstava dlya proizvodnykh [Inequalirties for derivatives].
In: Kolmogorov A.N. Selected Works: Mathematics and Mechanics. Moscow: Nauka Publ., 1985, pp. 387–
390 (in Russian).

8. Babenko V.F., Korneichuk N.P., Kofanov V.A. and Pichugov S.A. Neravenstva dlya proizvodnykh i ikh
prilozheniya [Inequalities for derivatives and their applications]. Kiev: Naukova Dumka, 2003, 590 p.
ISBN: 966-00-0074-4 .

9. Gabushin V.N. Best approximations of functionals on certain sets. Math. Notes, 1970, vol. 8, no. 5,
pp. 780–785. doi: 10.1007/BF01146932 .

10. Hardy G.H., Littlewood J.E. Contribution to the arithmetic theory of series // Proc. London Math.
Soc. (2). 1912. Vol. 11. P. 411–478.



2

11. Landau E. Einige Ungleichungen für zweimal differentierbare Funktionen. Proc. London Math. Soc. (2),
1913, vol. 13, pp. 43–49. doi: 10.1112/plms/s2-13.1.43 .

12. Hadamard J. Sur le module maximum d’une fonction et de ses dérivées. Soc. math. France, Comptes
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