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EXTREMAL INTERPOLATION IN THE MEAN

WITH OVERLAPPING AVERAGING INTERVALS

AND THE SMALLEST NORM OF A LINEAR DIFFERENTIAL OPERATOR

V.T. Shevaldin

The Yanenko–Stechkin–Subbotin problem of extremal functional interpolation in the mean is considered for

sequences infinite in both directions on a uniform grid of the numerical axis with the smallest norm in the

space Lp(R) (1 < p < ∞) of a linear differential operator Ln with constant coefficients. It is assumed that the

generalized finite differences of each sequence corresponding to the operator Ln are bounded in the space lp,

the grid step h and the averaging step h1 are related by the inequality h < h1 < 2h, and the operator Ln

is formally self-adjoint. Under these assumptions, in the case of odd n, the smallest norm of the operator is

found exactly, and the extremal function is a generalized L-spline whose knots coincide with the interpolation

nodes. This work continues the research of this problem by Yu.N. Subbotin and the author started by Subbotin

in 1965.

Keywords: extremal interpolation, splines, uniform grid, formally self-adjoint differential operator, minimum

norm, splines.

REFERENCES

1. Subbotin Yu.N. On the connection between finite differences and the corresponding derivatives. Tr.

MIAN SSSR, 1965, vol. 78, pp. 24–42 (in Russian).

2. Subbotin Yu.N. Functional interpolation on average with the smallest n-th derivative. Tr. MIAN SSSR,
1967, vol. 88, pp. 39–60 (in Russian).

3. Subbotin Yu.N. Extremal problems of functional interpolation and mean interpolating splines. Tr. MIAN

SSSR, 1975, vol. 138, pp. 118–173 (in Russian).

4. Subbotin Yu.N., Novikov S.I., Shevaldin V.T. Extremal function interpolation and splines. Trudy Inst.

Mat. Mekh. UrO RAN, 2018, vol. 24, no. 3, pp. 200–225 (in Russian).
doi: 10.21538/0134-4889-2018-24-3-200-225

5. Subbotin Yu.N. Extremal functional interpolation in the mean with least value of the n-th derivative
for large averaging intervals. Math. Notes, 1969, vol. 59, no. 1, pp. 83–96 (in Russian).
doi: 10.1007/BF02312469

6. Subbotin Yu.N. Some extremal problems of interpolation and interpolation in the mean. East J. Approx.,
1996, vol. 2, no. 2, pp. 155–167.

7. Subbotin Yu.N. Extremal Lp interpolation in the mean with intersecting averaging intervals. Izvestiya:

Mathematics. Ser. Mat., 1997, vol. 61, no. 1, pp. 183–205 (in Russian).
doi: 10.1070/IM1997v061n01ABEH000110 .

8. Sharma A., Cymbalario I. Some linear differential operators and generalized differences. Mat. Notes,
1977, vol. 21, no. 2, pp. 91–97. doi: 10.1007/BF02320546 .

9. Shevaldin V.T. Some problems of extremal interpolation in the mean for linear differential operators.
Proc. Steklov Inst. Math., 1985, vol. 164, pp. 233–273.

10. Shevaldin V.T. Extremal interpolation with least norm of linear differential operator. Mat. Notes, 1980,
vol. 27, no. 5, pp. 344–354. doi: 10.1007/BF01139846 .

11. Shevaldin V.T. A problem of extremal interpolation. Mat. Notes, 1981, vol. 29, no. 4, pp. 310–320.
doi: 10.1007/BF01343541



2 V.T. Shevaldin

12. Shevaldin V.T. Extremal interpolation in the mean with overlapping averaging intervals and L-splines.
Izvestiya: Mathematics. Ser. Mat., 1998, vol. 62, no. 4, pp. 201–224 (in Russian).
doi: 10.1070/im1998v062n04ABEH000193

13. Krein M.G. Integral equations on the half-line with kernels depending on the difference of the arguments.
Uspekhi Mat. Nauk, 1958, vol. 13, no. 5 (83), pp. 3–120 (in Russian).

Received January 25, 2023
Revised February 14, 2023

Accepted February 20, 2023

Shevaldin Valerii Trifonovich, Dr. Phys.-Math. Sci., Krasovskii Institute of Mathematics and Mecha-
nics of the Ural Branch of the Russian Academy of Sciences, Yekaterinburg, 620108 Russia,
e-mail: Valerii.Shevaldin@imm.uran.ru .

Cite this article as: V.T. Shevaldin. Extremal interpolation in the mean with overlapping averaging
intervals and the smallest norm of a linear differential operator, Trudy Instituta Matematiki i

Mekhaniki UrO RAN, 2023, vol. 29, no. 1, pp. 219–232 .


