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INTERPOLATING ORTHOGONAL BASES OF AN MRA AND WAVELETS

E. A. Pleshcheva

The main goal of this paper is to construct orthonormal bases of a multiresolution analysis (MRA) that are
interpolating on the grid k/27. We consider an orthonormal MRA and the corresponding wavelets. Based on
this MRA and using orthogonal masks of the scaling functions, we construct new masks of scaling functions
that satisfy the interpolation condition. In I. Daubechies’s book it is proved that bases of an MRA that are
interpolating and orthogonal simultaneously cannot have a compact support. In 2008, Yu.N. Subbotin and
N.I. Chernykh suggested a method for modifying the Meyer scaling function in such a way that the basis
formed by it is simultaneously orthogonal and interpolating. In the present paper we propose a method for
modifying a wider class of scaling functions in such a way that the new scaling functions remain orthogonal and
at the same time become interpolating. We start the construction with a mask of a scaling function and find
necessary and sufficient conditions for the shifts of the scaling function obtained with the use of the modified
mask to form an interpolating orthogonal system.

Keywords: orthogonal wavelet, interpolating wavelet, scaling function, basis, multiresolution analysis, mask
of scaling function.

MSC: 42C40
DOI: 10.21538/0134-4889-2020-26-4-224-233

REFERENCES

1. Meyer Y. Wawvelets and applications. Proc. Internat. Conf. on Wavelets, May 1989, Marseille, France.
Paris: Masson, 1992, 450 p. ISBN: 0387545166 .

2. Mallat S. Multiresolution approximation and wavelets. Trans. Amer. Math. Soc., 1989, vol. 315, no. 1,
pp. 69-88. doi: 10.2307/2001373 .

3. Subbotin Yu.N., Chernykh N.I. Interpolating-orthogonal wavelet systems. Proc. Steklov Inst. Math.
(Suppl.), 2009, vol. 264, suppl. 1, pp. S107-S115. doi: 10.1134/S0081543809050083 .

4. Daubechies I. Ten lectures on wavelets. SIAM, 1992, 377 p. ISBN: 0898712742 . Translated to Russian

under the title Desyat’ lektsii po veivletam, Izhevsk: “NITs Regulyarnaya i khaoticheskaya dinamika”,
2001, 464 p.

Received August 26, 2020
Revised November 2, 2020
Accepted November 9, 2020

Funding Agency: This study is a part of the research carried out at the Ural Mathematical Center.
FEkaterina Aleksandrovna Pleshcheva, Cand. Sci. (Phys.-Math.), Krasovskii Institute of Mathematics

and Mechanics of the Ural Branch of the Russian Academy of Sciences, Yekaterinburg, 620108
Russia; Ural Federal University, Yekaterinburg, 620000 Russia, e-mail: eplescheva@gmail.com .

Cite this article as: E. A. Pleshcheva. Interpolating orthogonal bases of an MRA and wavelets, Trudy
Instituta Matematiki © Mekhaniki UrO RAN, 2020, vol. 26, no. 4, pp. 224-233.



